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(57) A disc chucking mechanism is provided. The 
disc chucking mechanism includes: a central shaft that 
served as a motor shaft of a spindle motor; a table sec- 
tion, which is fixed to the central shaft and on which the 
inner circumferential section of a disc-shaped recording 
medium is placed; a chucking pulley for sandwiching the 
internal circumference portion of the disc-shaped re- 
cording medium together with the table section; a 
centering protrusion, which is movably supported by the 
central shaft in the shaft direction and inserted into a 
central hole of the disc-shaped recording medium, for 
centering the disc-shaped recording medium; a forcing 
means for forcing the centering protrusion to a direction 
away from the table section in the shaft direction of the 
central shaft; and a separation -stop shaft having a sep- 
aration-stop section, which is positioned such that the 
separation-stop section is substantially parallel to the 
central shaft. 
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Description 

[0001] The present invention claims priority to its pri- 
ority documents 2003-1 63791 filed in the Japanese Pat- 
ent Office on June 9, 2003 and 2003-1 63792 filed in the 
Japanese Patent Office on June 9, 2003, the entire con- 
tents of which being incorporated by reference herein. 
[0002] The present invention relates to a disc chuck- 
ing mechanism and a disc drive apparatus having the 
same. 

[0003] A disc chucking mechanism for centering a 
disc-shaped recording medium and carrying out a 
chucking is provided in a disc drive apparatus that can 
record and reproduce an information signal to and from 
the disc-shaped recording medium, such as a optical 
disc, a magneto-optical disc and the like. 
[0004] In the disc chucking mechanism, there is a 
type, in which a disc table and a chucking pulley are 
used to chuck the disc-shaped recording medium, and 
a centering protrusion of the disc table is pushed by a 
spring (for example, see Japanese Patent Application 
Publications 09-265705, 07-121239, 06-229158). 
[0005] A previously proposed chucking mechanism a 
shown in Figures 37 and 38 has a disc table b and a 
chucking pulley c. 

[0006] The disc table b is provided with a table section 
d, a centering protrusion e and a forcing spring f, and 
the center of the table section d is fixed to a central shaft 
g that served as the motor shaft of the spindle motor. An 
arrangement recessed portion h that is open upward is 
formed on the table section d. 

[0007] The centering protrusion e is set in such a way 
that it is movably supported by the central shaft g in its 
shaft direction, and a part thereof is inserted into the ar- 
rangement recessed portion h of the table section d. On 
the outer circumference surface of the centering protru- 
sion e, a guiding inclination surface i and a centering 
inclination surface j are formed from the upper side. In 
the guiding inclination surface i, the inclination angle 
with respect to the shaft direction of the central shaft g 
is set to be larger, for the centering inclination surface]. 
[0008] The forcing spring f is the compressing coil 
spring and arranged between the table section d and 
the centering protrusion e in the arrangement recessed 
portion h. Thus, the centering protrusion e is pushed up- 
ward against the table section d by the forcing spring f . 
[0009] A separation-stop ring k is attached in exter- 
nally engaged mariner at the position near the top end 
of the central shaft g. The contact of the separation-stop 
ring k with the upper surface of the centering protrusion 
e leads to the regulation of the upward movement of the 
centering protrusion e pushed by the forcing spring f. 
The top end of the central shaft g is upwardly protruded 
from the centering protrusion e and placed as a posi- 
tioning section 1 that is approximately conically formed. 
[0010] The chucking pulley c is placed as a pressing 
section m in which the portion on the outer circumferen- 
tial side presses a disc-shaped recording medium x, and 



a downwardly opened and recessed portion n is formed 
on the inner side of the pressing section m. A positioning 
cylinder section o that is downwardly protruded and ap- 
proximately cylindrical Is placed on the recessed portion 

s n, and the inner circumferential edge at the low end of 
the positioning cylinder section o is formed as a guided 
edge p. The guided edge p is inclined so as to be dis- 
placed to a direction closer to the outer surface of the 
positioning cylinder section o, as it goes down. 

io [001 1 ] In the above-mentioned disc chucking mecha- 
nism a, when the centering protrusion e is inserted into 
a central hole y of the disc-shaped recording medium x, 
the chucking pulley c is lowered, and the inner circum- 
ferential section of the disc-shaped recording medium x 

15 is put between the table section d of the disc table b and 
the chucking pulley c, and the disc-shaped recording 
medium x is then chucked. 

[001 2] At this time, since the guided edge p of the po- 
sitioning cylinder section o of the chucking pulley c is 
guided to the positioning section 1 of the central shaft g 
and the central shaft g is inserted into the positioning 
cylinder section o, the position ing between the disc table 
b and the chucking pulley c is done. At the same time, 
the inner circumferential edge of the disc-shaped re- 
cording medium x is brought into contact with the center- 
ing inclination surface j of the centering protrusion e. In 
association with the lowering of the chucking pulley c, 
the disc-shaped recording medium x and the centering 
protrusion e are moved together downward against the 
forcing force of the forcing spring f. Consequently, the 
positioning is performed on the central shaft g of the 
disc-shaped recording medium x. 
[0013] When the disc-shaped recording medium x is 
chucked by the disc chucking mechanism a, the chuck- 
ing pulley c is pressed and fitted to the disc-shaped re- 
cording medium x placed on the table section d. In con- 
junction with the rotation of the spindle motor, the disc 
table b, the chucking pulley c and the disc-shaped re- 
cording medium x are integrally rotated. 
[0014] Furthermore, some previously proposed disc 
chucking mechanisms are configured to perform chuck- 
ing operation of a disc-shaped recording medium with 
using guide holes extending in a shaft direction of the 
disc table (up-down direction), cam holes having an in- 
clination section inclined with respectto the guide holes, 
and guide shafts being slidably engaged with the guide 
hole and the cam hole (see Japanese Patent Application 
Publication 06-180913, which will be referred to as Pat- 
ent Document 1). 

[0015] In such disc chucking mechanisms, a plurality 
of the guide hole (guide hole 103 in Patent Document 
1), a plurality of the cam hole (guide hole 11 in Patent 
Document 1) and a plurality of the guide shaft (guide 
shaft 206 in Patent Document 1) are provided in such a 
55 way that they are separated from each other in front- 
back direction. 

[0016] The disc-shaped recording medium placed on 
a disc tray is moved in the horizontal direction and in- 
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serted between a chucking pulley (clamp 209 in Patent 
Document 1 ) and the disc table (turn table 406 in Patent 
Document 1). Upon the insertion of the disc-shaped me- 
dium, a member having the cam holes (side plate 1 0 in 
Patent Document 1 ) is moved in the front-back direction 
so that the inclination section of the cam hole causes a 
change of position in the guide hole of the guide shaft. 
As a result, the chucking pulley is moved downward and 
the chucking operation of the disc-shaped recording 
medium with the chucking pulley and the disc table is 
completed. 

[0017] The cam hole has an upper-side horizontal 
section being located on the upper side and extending 
in the front-back direction, a bottom-side horizontal sec- 
tion being located on the bottom side and extending in 
the front-back direction and the inclination section 
formed in between the upper-side horizontal section and 
the bottom-side horizontal section. Accordingly, the 
chucking pulley positions at the top when the guide shaft 
is engaged with the upper-side horizontal section. The 
chucking pulley moves downward when the guide shaft 
moves the inclination section from the upper-side hori- 
zontal section to the bottom-side horizontal section. The 
chucking pulley positions at the bottom when the guide 
shaft is engaged with the bottom-side horizontal section . 
[001 8] Specifically, the present invention relates to an 
apparatus in which a separation-stop shaft different 
from a central shaft that served as a motor shaft of a 
spindle motor is provided so as to secure a stable rota- 
tion operation of a disc chucking mechanism and make 
a disc drive apparatus thinner. 

[0019] In a disc chucking mechanism, in order to pre- 
vent or at least reduce occurrences of recording errors 
and reproducing errors of the information signal to and 
from a disc-shaped recording medium, it is necessary 
to secure a stable rotation operation by reducing an 
amount of surface swing of a disc-shaped recording me- 
dium, eccentricity or the like as much as possible at the 
time of rotation. 

[0020] Typically, the occurrence rate of such surface 
swing and eccentricity becomes greater, as a contact 
length (the length of a bearing section) of the table sec- 
tion and centering protrusion with the central shaft be- 
comes shorter. Thus, in order to secure the stable rota- 
tion operation, it is desirable that the contact length with 
the central shaft of the table section and centering pro- 
trusion is made as long as possible. 
[0021 ] By lengthening the contact length with the cen- 
tral shaft of the table section and centering protrusion, 
it is possible to secure the stable rotation operation. 
However, correspondingly thereto, the central shaft be- 
comes longer, and the thickness of the disc chucking 
mechanism becomes thicker, thereby preventing the 
disc drive apparatus to be made thinner. 
[0022] More specifically, such as the above-men- 
tioned disc chucking mechanism a, in which portions A, 
B, C and D performing at least four different functions 
of the portion A in contact with the table section d, the 



clearance portion B between the table section d and the 
centering protrusion e, the portion C in contact with the 
centering protrusion e, and the portion D to attach the 
separation -stop ring k are required on the central shaft 
5 g, the thickness of the disc chucking mechanism a be- 
comes thicker, thereby preventing the disc drive appa- 
ratus to be made thinner. 

[0023] On the other hand, in order to make the disc 
drive apparatus thinner, if the portion A in contact with 
10 the table section d and the portion C in contact with the 
centering protrusion e are made shorter, as mentioned 
above, there may be a fear that the stable rotation op- 
eration may not be secured. 

[0024] In view of the above background, it is desirable 
15 to provide a disc chucking mechanism and/or a disc 
drive apparatus having a disc chucking mechanism that 
can secure a stable rotation operation in the disc chuck- 
ing mechanism and make a disc table of the disc drive 
apparatus thinner. 
20 [0025] Various respective aspects of the present in- 
vention are set out in the appended claims. 
[0026] According to an embodiment of the present in- 
vention, there is provided a disc chucking mechanism 
and a disc drive apparatus having a disc chucking mech- 
25 anism, which include a disc table. The disc table in- 
cludes: a central shaft that served as a motor shaft of a 
spindle motor; a table section, which is fixed to the cen- 
tral shaft and on which an inner circumferential section 
of a disc-shaped recording medium is placed, for sand- 
so wiching a disc-shaped recording medium together with 
a chucking pulley; a centering protrusion, which is mov- 
ably supported by the central shaft in its shaft direction 
and inserted into a central hole of the disc-shaped re- 
cording medium, for centering the disc-shaped record- 
35 ing medium; a forcing means for forcing the centering 
protrusion to a direction away from the table section in 
the shaft direction of the central shaft; and a separation- 
stop shaft having a separation -stop section , which is po- 
sitioned in such a way that the separation -stop section 
40 is approximately parallel to the central shaft, for prevent- 
ing the centering protrusion from being separated from 
the central shaft. 

[0027] Accordingly, in the disc chucking mechanism 
and the disc drive apparatus according to the present 
45 embodiment, the separation-stop shaft can prevent the 
centering protrusion from being separated from the cen- 
tral shaft. 

[0028] According to an embodiment of the present in- 
vention, there is provided a disc chucking mechanism 

so that chucks a disc-shaped recording medium by sand- 
wiching an internal circumference portion of the disc- 
shaped recording medium with a disc table and a chuck- 
ing pulley. The disc table includes: a central shaft that 
served as a motor shaft of a spindle motor; a table sec- 

55 tion, which is fixed to the central shaft and on which the 
inner circumferential section of a disc-shaped recording 
medium is placed, for sandwiching the disc-shaped re- 
cording medium together with the chucking pulley; a 
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centering protrusion, which is movably supported by the 
central shaft in its shaft direction and inserted into a cen- 
tral hole of the disc-shaped recording medium, for 
centering the disc-shaped recording medium; a forcing 
means for forcing the centering protrusion to a direction 
away from the table section in the shaft direction of the 
central shaft; and a separation-stop shaft having a sep- 
aration-stop section, which is positioned in such a way 
that the separation -stop section is approximately paral- 
lel to the central shaft, for preventing the centering pro- 
trusion from being separated from the central shaft. 
[0029] According to the present embodiment, the por- 
tion to place the separation-stop section on the central 
shaft is not required, and the sufficient contact length of 
the table section and centering protrusion to the central 
shaft can be maintained. Furthermore, the stable rota- 
tion operation can be secured at the time of rotation of 
the disc-shaped recording medium, and the disc chuck- 
ing mechanism can be made thinner. 
[0030] According to an embodiment of the present in- 
vention, a positioning protrusion which is protruded to 
the disc table side is formed on the chucking pulley, and 
a position recessed portion into which the above-men- 
tioned positioning protrusion is inserted is formed on the 
centering protrusion of the disc table. Accordingly, the 
central shaft to position the chucking pulley and the disc 
table need not be protruded from the disc table to the 
chucking pulley side. Correspondingly thereto, the disc 
chucking mechanism can be made thinner. 
[0031 ] According to an embodiment of the present in- 
vention, a plurality of the separation -stop shafts are pro- 
vided, and the plurality of separation -stop shafts are ar- 
ranged at the equal interval in the direction around the 
shaft of the central shaft. Accordingly, preferable bal- 
ance may be secured at the time of a rotation operation. 
[0032] According to an embodiment of the present in- 
vention, the distances from the central shaft to the 
above-mentioned plurality of the separation-stop shafts 
are made equal. Accordingly, the further preferable bal- 
ance may be secured at the time of the rotation opera- 
tion. 

[0033] According to an embodiment of the present in- 
vention, there is provided a disc drive apparatus includ- 
ing a disc chucking mechanism that chucks a disc- 
shaped recording medium by sandwiching an internal 
circumference portion of the disc-shaped recording me- 
dium with a disc table and a chucking pulley. The disc 
table includes: a central shaft that served as a motor 
shaft of a spindle motor; a table section, which is fixed 
to the central shaft and on which the inner circumferen- 
tial section of a disc-shaped recording medium is 
placed, for sandwiching the disc-shaped recording me- 
dium together with the chucking pulley; a centering pro- 
trusion, which is movably supported by the central shaft 
in its shaft direction and inserted into a central hole of 
the disc-shaped recording medium, for centering the 
disc-shaped recording medium; a forcing means for 
forcing the centering protrusion to a direction away from 



the table section in the shaft direction of the central 
shaft; and a separation -stop shaft having a separation- 
stop section, which is positioned in such a way that the 
separation-stop section is approximately parallel to the 

5 central shaft, for preventing the centering protrusion 
from being separated from the central shaft. 
[0034] Accordingly, the portion to place the separa- 
tion-stop section on the central shaft is not required, and 
the sufficient contact length of the table section and 

10 centering protrusion to the central shaft can be main- 
tained. Furthermore, the stable rotation operation can 
be secured at the time of rotation of the disc-shaped re- 
cording medium, and the disc drive apparatus can be 
made thinner. 

is [0035] According to an embodiment of the present in- 
vention, a positioning protrusion which is protruded to 
the disc table side is formed on the chucking pulley, and 
the position recessed portion into which the above-men- 
tioned positioning protrusion is inserted is formed on the 

20 centering protrusion of the disc table. Accordingly, the 
central shaft to position the chucking pulley and the disc 
table need not be protruded from the disc table to the 
chucking pulley side. Correspondingly thereto, the disc 
drive apparatus can be made thinner. 

25 [0036] According to an embodiment of the present in- 
vention, a plurality of the separation-stop shafts as men- 
tioned above are placed, and the plurality of separation- 
stop shafts are arranged at the equal interval in the di- 
rection arou nd the shaft of the central shaft. Accordingly, i 

30 preferable balance may be secured at the time of the 
rotation operation. 

[0037] According to an embodiment of the present in- 
vention, the distances from the central shaft to the 
above-mentioned plurality of the separation-stop shafts 

35 are made equal. Accordingly, further preferable balance 
may be secured at the time of the rotation operation. 
[0038] According to an aspect of the present inven- 
tion, there is provided a disc chucking mechanism in- 
cluding: a central shaft that served as a motor shaft of 

40 a spindle motor; a table section, which is fixed to the 
central shaft and on which the inner circumferential sec- 
tion of a disc-shaped recording medium is placed; a 
chucking pulley for sandwiching the internal circumfer- 
ence portion of the disc-shaped recording medium to- 

45 gether with the table section; a centering protrusion, 
which is movably supported by the central shaft in the 
shaft direction and inserted into a central hole of the 
disc-shaped recording medium, for centering the disc- 
shaped recording medium; a forcing means for forcing 

so the centering protrusion to a direction away from the ta- 
ble section in the shaft direction of the central shaft; and 
a separation -stop shaft having a separation -stop sec- 
tion, which is positioned in such away that the separa- 
tion-stop section is parallel or substantially parallel to 

55 the central shaft, for preventing the centering protrusion 
from being separated from the central shaft. 
[0039] According to a further aspect of the present in- 
vention, there is provided a disc drive apparatus includ- 
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ing: a spindle motor; a central shaftthat served as a mo- 
tor shaft of the spindle motor; a table section, which is 
fixed to the central shaft and on which the inner circum- 
ferential section of a disc-shaped recording medium is 
placed; a chucking pulley for sandwiching the internal 
circumference portion of the disc-shaped recording me- 
dium together with the table section; a centering protru- 
sion, which is movably supported by the central shaft in 
the shaft direction and inserted into a central hole of the 
disc-shaped recording medium, for centering the disc- 
shaped recording medium; a forcing means for forcing 
the centering protrusion to a direction away from the ta- 
ble section in the shaft direction of the centra! shaft; a 
separation-stop shaft having a separation-stop section, 
which is positioned in such a way that the separation- 
stop section is parallel or substantially parallel to the 
central shaft, for preventing the centering protrusion 
from being separated from the central shaft; and a re- 
production means for reproducing data from the disc- 
shaped recording medium placed on the table section. 
[0040] in the related art as described in the above- 
mentioned Patent Document 1, the upper horizontal 
section of the cam hole has functions to cause position- 
ing of a member (bracket tray 203 in Patent Document 
1), in which the guide shaft is provided, to the top and 
to hold the chucking pulley at an end of the movement 
range in the top-side. 

[0041] In some cases, a member (bracket tray 203 in 
Patent Document 1) including the chucking pulley may 
distort due to the pulley's own weight or elapse of the 
time. If there is such a distortion, the disc-shaped re- 
cording medium, which is moved horizontally and to be 
inserted between the chucking pu Hey and the disc table, 
may come into contact with the chucking pulley. 
[0042] On the other hand, the inclination section of the 
cam hole has a function to move the chucking pulley 
downward. However, if the downward speed of the 
chucking pulley is large, it may make loud sound when 
the chucking pulley comes into contact with the disc- 
shaped recording medium. If force applied on the disc- 
shaped recording medium by the chucking pulley when 
they come into contact with is large, the disc-shaped re- 
cording medium may break, be damaged, distorted or 
the like. 

[0043] In view of the above, it is desirable to provide 
a chucking mechanism and/or a disc drive apparatus in- 
cluding a chucking mechanism, which can prevent or at 
least reduce occurrence of technical difficulties such as 
described above in conjunction with an operation of the 
disc chucking mechanism. 

[0044] According to an embodiment of the present in- 
vention, there is provided a disc chucking mechanism 
and/or a disc drive apparatus including a disc chucking 
mechanism for chucking a disc-shaped recording medi- 
um by sandwiching an internal circumference section of 
the disc-shaped recording medium with a chucking pul- 
ley and a disc table rotating in conjunction with a rotation 
of a spindle motor. The disc chucking mechanism in- 



cludes: a guiding member formed with at least two guide 
holes, the guide holes extending in a shaft direction of 
the disc table and being separated in a radial direction 
of the disc table; a cam slider adapted to be slidable in 

5 the radial direction of the disc table and formed with cam 
holes, the number of which being the same as that of 
the guide holes, the cam holes being separated from 
each other in the radial direction of the disc table; and 
a support arm including a supported shaft, rotatably sup- 

10 porting the chucking pulley and being adapted to be 
movable in a direction separating the chucking puiiey to 
the disc table, the supported shaft being slidably en- 
gaged with the cam hole of the cam slider and the guide 
hole of the guide member. Further, in the disc chucking 

15 mechanism of the present embodiment, the cam hole of 
the cam slider is formed with a horizontal section ex- 
tending the radial direction of the disc table and a incli- 
nation section for moving the support arm in the direc- 
tion separating the chucking pulley to the disc table by 

20 guiding the supported shaft if the cam slider is moved 
in the radial direction of the disc table, the inclination 
section being continued from an edge section of the hor-^ 
izontal section, the edge section being at a side opposite 
to a side of the disc table; and at least the horizontal 

25 section of the cam hole that is formed at a most distant 
position from the disc table is formed at a side closer to 
the spindle motor in the shaft direction of the disc table 
in comparison with the horizontal section of another cam 
hole that is formed at a nearest position to the disc table. 

30 [0045] According to an embodiment of the present in- 
vention, there is provided a disc chucking mechanism 
and/or a disc drive apparatus including a disc chucking 
mechanism for chucking a disc-shaped recording medi- 
um by sandwiching an internal circumference section of 

35 the disc-shaped recording medium with a chucking pul- 
ley and a disc table rotating in conjunction with a rotation 
of a spindle motor. The disc chucking mechanism in- 
cludes: a guiding member formed with at least two guide 
holes, the guide holes extending in a shaft direction of 

^0 the disc table and being separated in a radial direction 
of the disc table; a cam slider adapted to be slidable in 
the radial direction of the disc table and formed with cam 
holes, the number of which being the same as that of 
the guide holes, the cam holes being separated from 

45 each other in the radial direction of the disc table; and 
a support arm including a supported shaft; rotatably sup- 
porting the chucking pulley and being adapted to be 
movable in a direction separating the chucking pulley to 
the disc table, the supported shaft being slidably en- 

50 gaged with the cam hole of the cam slider and the guide 
hole of the guide member. Furthermore, in the disc 
chucking mechanism, the cam hole of the cam slider is 
formed with an inclination section for moving the support 
arm in the direction separating the chucking pulley to 

55 the disc table by guiding the supported shaft if the cam 
. slider is moved in the radial direction of the disc table 
and an acting section that is continued from an edge 
section of the inclination section, the edge section being 
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at a side opposite to a side of the disc table; at least the 
acting section of the cam hole at a most distant position 
from the disc table is formed so as to be extending in 
the radial direction of the disc table; and at least the act- 
ing section of the cam hole at a nearest position to the 
disc table is formed so as to incline to a same side of 
the inclination section, and the acting section of another 
cam hole at a most distant position from the disc table 
is formed with an inclination angle that is less than that 
of the inclination section. 

[0046] These and other objects, features and advan- 
tages of the present invention will become more appar- 
ent in light of the following detailed description of a best 
mode embodiment thereof , as illustrated in the accom- 
panying drawings: 

[0047] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a perspective view of a recording medium 
driving apparatus (a disc drive apparatus) showing 
a cover and an inner cover in separated state, and 
shows, together with Fig. 2 to Fig. 36, an embodi- 
ment of the present invention; 
Fig. 2 is a perspective view of a recording medium 
driving apparatus showing a cover in separated 
state; 

Fig. 3 is a schematic bottom plan view of a cover; 
Fig. 4 is an exploded perspective view showing a 
recording medium placing section, a rotating body 
and a cam member; 

Fig. 5 is an enlarged sectional view showing a rela- 
tion between a rotating body and a cam member; 
Fig. 6 is an enlarged perspective view of a cam 
member; 

Fig, 7 is an exploded perspective view of a base 
unit; 

Fig. 8 is an enlarged perspective view showing a 
guiding member and a driving gear; 
Fig. 9 is an enlarged perspective view showing a 
cam slider; ' 

Fig. 10 is an enlarged side view of a cam slider; 

Fig. 11 is an enlarged perspective view showing a 

support arm and a chucking pulley; 

Fig. 12 is an enlarged perspective view showing a 

state in which the support arm is supported by the 

guiding member and the cam slider, in a state in 

which a driving unit is separated; 

Fig. 13 is an enlarged sectional view along an XI- 

il-XIII line of Fig. 11; 

Fig. 14 is an enlarged sectional view showing a 

chucking pulley and a disc table; 

Fig. 15 is a perspective view of a recording medium 

driving apparatus showing an initial state, and 

shows, together with Fig. 16 to Fig. 34, an operation 

of a recording medium driving apparatus; 

Fig. 16 is a side view showing a state in which a 



disc-shaped recording medium is inserted between 
a chucking pulley and a disc table, in which the part 
thereof is illustrated as a cross-section; 
Fig. 1 7 is a plan view showing an initial state before 

s a centering operation is performed; 

Fig. 18 is an enlarged sectional view showing a 
state before a centering operation is performed; 
Fig. 19 is a perspective view showing a state in 
which a coyer is moved to an open position; 

io Fig. 20 is a schematic plan view showing a position 
at which a disc-shaped recording medium can be 
placed on a disc placing surface; 
Fig. 21 is a perspective view showing a state in 
which a cover is moved to a close position when a 

15 disc-shaped recording medium is placed on a disc 
placing surface; 

Fig. 22 is a plan view showing a state immediately 
after a centering operation is started; 
" Fig. 23 is an enlarged sectional view showing a 
20 state in which a centering operation is started and 
a sliding pin of a disc centering member is inserted 
into a lower horizontal section of a cam groove of a 
cam member; 

Fig. 24 is a plan view showing a state in which a 
25 centering of a disc-shaped recording medium is 
completed; 

Fig. 25 is an enlarged sectional view showing a 
state in which a sliding pin is inserted into an incli- 
nation section of a cam groove and a disc-shaped 
30 recording medium is. lifted up by a disc centering 
member; 

Fig. 26 is a plan view showing a state in which a 
rotation of a disc centering member is regulated 
when the disc-shaped recording medium is lifted up 

35 by the disc centering member; 

Fig. 27 is an enlarged sectional view showing a 
state in which a sliding pin is inserted into an upper 
horizontal section of a cam groove and a disc- 
shaped recording medium is lifted up to a chucking 

40 position; 

Fig. 28 is a perspective view showing a state in 
which a centering of a disc-shaped recording medi- 
um is completed, in which a cover is removed; 
Fig. 29 is a perspective view showing a state in 

45 which a centering of a disc-shaped recording medi- 
um is completed and a base unit is pulled out from 
a unit storage section, in which a cover is removed; 
Fig. 30 is a side view showing a halfway state in 
which a chucking operation is being performed, in 

so which the part thereof is illustrated as a cross-sec- 
tion; 

Fig. 31 is a side view showing a state in which a 
chucking operation is completed, in which the part 
thereof is illustrated as a cross-section; 
55 Fig, 32 is a graph showing an address to detect a 
position of a cover, and shows, together with Fig. 
33 and Fig. 34, an operation of a cover; 
Fig. 33 is a view showing a detection state of each 
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sensor at each address; 
Fig. 34 is a flowchart view showing a flow of oper- 
ations- 
Fig. 35 is an enlarged sectional view showing a first 
variation example of a disc table; 
Fig. 36 is an enlarged sectional view showing a sec- 
ond variation example of a disc table; 
Fig. 37 is an enlarged sectional view showing a 
state before the disc-shaped recording medium is 
chucked, and shows, together with Fig. 38, a previ- 
ously proposed disc chucking mechanism; and 
Fig. 38 is an enlarged sectional view showing a 
state in which a. disc-shaped recording medium is 
chucked. 

[0048] Embodiments of the present invention will be 
described below in accordance with the attached draw- 
ings. 

[0049] A recording medium drive apparatus (disc 
drive apparatus) 1 is, for example, an apparatus for re- 
cording and/or reproducing an information signal to/ 
from a recording medium such' as a disc-shaped record- 
ing medium. The recording medium drive apparatus is 
provided with a cover 2, a base body 3, and appropriate 
respective members and respective mechanisms ar- 
ranged in the base body 3 (refer to Fig. 1 and Fig. 2). 
[0050] The cover 2 is made of transparent material, 
such as glass, resin and the like, and formed approxi- 
mately as a semi cylindrical shape that is downwardly 
opened and longer in one direction. The cover 2 is con- 
figured such that a cover section 2a having a shape of 
an approximately circular arc as a laterally sectional 
shape and side sections 2b, 2b located at both ends in 
the long-side direction of the cover section 2a are inte- 
grally formed. 

[0051] In the following explanation, the long-side di- 
rection of the cover 2 is assumed to be a front-back di- 
rection, and the directions orthogonal thereto are as- 
sumed to be an up-down direction and a left-right direc- 
tion. 

[0052] One lower surface extending in the long-side 
direction of the cover 2 is formed as a detected section 
4 (refer to Fig. 3). The detected section 4 includes a first 
n on- reflecting section 4a, a reflecting section 4b and a 
second non-reflecting section 4c from the front side. The 
first non-reflecting section 4a is formed on the front end 
of the detected section 4, the reflecting section 4b fol- 
lows the first non -reflecting section 4a and is formed up 
to the approximate center in the long-side direction of 
the detected section 4, and the second non -reflecting 
section 4c is formed up to the back end of the cover 2 
on the opposite side to the first non-reflecting section 4a 
with having the reflecting section 4b in between. The re- 
flecting section 4b is formed, for example, by coating 
aluminum deposition and the like on the lower surface 
of the cover 2. The non-reflecting sections 4a, 4c are 
formed, for example, by coating optically absorbing film 
on the lower surface of the cover 2. The non -reflecting 
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sections 4a, 4c may be formed, for example, by coating 
optically transparent film on the lowersurface of the cov- 
er 2. 

[0053] The base body 3 is formed, as shown in Fig. 1 
5 and Fig. 2, such that a base panel 5 and a bottom panel 
6 located on the lower side of the base panel 5 are com- 
bined, and the bottom panel 6 is formed as the shape 
of a box that is upwardly opened and longer in the front- 
back direction. 

10 [0054] The base panel 5 is formed, as shown in Fig. 
4, such that a base section 7 formed as the shape of an 
approximately flat plate and support cylinder sections 8, 
8, 8 protruded downwardly from the base section 7 are 
integrally formed. 

15 [0055] Four transparent holes 7a, 7a, ... which are 
separated in the long-side direction are formed on the 
left edge of the base section 7 (refer to Fig. 1 and Fig. 2). 

[0056] A plurality of operation buttons 9,9 which 

are separated in the long-side direction are arranged on 

20 the right edge of the base section 7. As the operation 
buttons 9, 9, .... for example, there are placed a power 
source button to turn on and off a power source, an open 
button and a close button to carry out an opening closing 
operation of the cover 2, a play button to reproduce the 

25 information signal recorded in a. disc-shaped recording 
medium 100, a transiently stopping button to transiently 
stop a reproduction state, a stopping button to stop a 
reproducing operation, a volume button to change a 
sound amount, and the like. 

30 [0057] A recording medium placing section 10 is 
placed on the front end side in the long-side direction of 
the base section 7 (refer to Fig. 1 , Fig. 2 and Fig. 4). 
[0058] The recording medium placing section 10 is 
formed as the shape that is circular and shallowly re- 

35 cessed portion when it is viewed on the flat surface, and 
the bottom surface is formed as a disc placing surface 
11. The disc placing surface 11 is formed as a slightly 
recessed and curved surface, for example, as a sphere, 
and its central point is formed as a standard point 11a 

40 located at the lowest portion. Sensor holes 10a, 10a, 
10a, which are bored upward and downward, are 
formed in the recording medium placing section 10. 
[0059] The support cylinder sections 8, 8, 8 of the 
base panel 5 are downwardly protruded from the portion 

45 on the outer circumferential side of the disc placing sur- 
face 11 and upwardly opened (refer to Fig. 4). Thus, 
three openings 7b, 7b, 7b are formed on the base sec- 
tion 7 5 and the openings 7b, 7b, 7b are formed while 
crossing overthe disc placing surface 11 and the portion 

so just outside it. The support cylinder sections 8, 8, 8 are 
placed while separated at an equal interval in the cir- 
cumferential direction, and the distances in the radiation 
direction between the respective central shafts and the 
standard point 1 1 a are equal. 

55 [0060] The support cylinder section 8 includes: a cir- 
cular arc surface section 1 2 that is longer in the up-down 
direction; and a closing surface section 13 that closes 
the lower opening of the circular arc surface section 12. 
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The portion on the side of the standard point 11 a of the 
closing surface section 13 and the circular arc surface 
section 12 is notched, and this notch is formed as an 
arranging notch 8a. 

[0061 ] I nside the base body 3 , a first sensor 1 4, a sec- 
ond sensor 1 5, a third sensor 1 6 and a fourth sensor 1 7 
are arranged on the lower side of the transparent holes 

7a, 7a respectively. The first sensor 14, the second 

sensor 1 5, the third sensor 1 6 and the fourth sensor 1 7 
are, for example, reflection type light sensors, and they 
function as a detecting means for detecting the position 
of the detected section 4 of the cover 2, and they are 
turned on when a detection light emitted from a light 
emitting section is received by a light receiving section. 
[0062] Inside the base body 3, detecting sensors 18, 
18, 18 are arranged at the positions just under sensor 
holes 10a, 10a, 10a formed in the recording medium 
placing section 10, respectively. The detection sensors 

1 8, 1 8, 1 8 have the functions of detecting the presence 
or absence of the disc-shaped recording medium .100. 
When the disc-shaped recording medium 1 00 is located 
above the disc placing surface 11 , since the detection 
lights, which are outputted from the detection sensors 
18,18,18 and transmitted through the sensor holes 1 0a, 
10a, 10a, are refiected by the disc-shaped recording 
medium 100, the existence of the disc-shaped recording 
medium 100 is detected. 

[0063] Parallel two guide members 19,19 are placed 
on the upper surface of the base section 7 of the base 
body 3 (refer to Fig. 1 ). The guide members 19,19 are 
placed on the back end side of the base section 7 and 
formed as being longer in the long-side direction of the 
base section 7. Guide grooves (not shown in the figure), 
which are extending forward and backward, respective- 
ly, are formed on the surfaces opposite to each other of 
the guide members 19, 19. t 

[0064] In the space between the guide members 19, 

19, the approximate half of the side of the recording me- 
dium placing section 1 0 is formed as a unit storage sec- 
tion 1 9a. The unit storage section 1 9a can store a base 
unit 20. Between the guide members 19, 19, a control 
board 21 to carry out the operation control of the base 
unit 20 is arranged on the opposite side to the recording 
medium placing section 10 with having the unit storage 
section 19a in between. 

[0065] The base unit 20 and the control board 21 are 
arranged on an arranging base 22 located below them. 
The arranging base 22 is formed as being longer in the 
front-back direction, and guided pins (not shown) which 
are protruded to the side directions, respectively, are 
placed on both of the left and right sides. In the arranging 
base 22, the guided pins are slidably fitted to the guide 
grooves of the guide members 19, 19, and can be guid- 
ed by the guide members 19,19 and moved to the front- 
back direction. A rack section (not shown) is formed on 
•the right side of the arranging base 22. 
[0066] On the base panel 5, a unit driving section 23 
is arranged on the right portion of the guide member 19 



located on the right side. The unit driving section 23 has 
a driving motor 24 and a deceleration gear group (not 
shown) that is rotated by the transmission of the driving 
force of the driving motor 24. The gear of the final stage 
5 of the deceleration gear group is engaged with the rack 
section of the arranging base 22. Thus, when the driving 
motor 24 is rotated, its driving force is transmitted 
through the deceleration gear group to the rack section 
of the arranging base 22. In the direction based on the 
rotation direction of the driving motor 24, the arranging 
base 22, the base unit 20 and the control board 21 are 
integrally moved to the front-back direction. 
[0067] On the base. pan el 5, a display driving section 
25 is arranged on the rear of the unit driving section 23. 
The display driving section 25 has a controlling circuit 
board 26 and a displaying section 27 on which the op- 
eration states of the respective sections and the like are 
displayed. 

[0068] On the base panel 5, a cover driving section 
28 is arranged on the left portion of the guide member 
1 9 located on the left side: The cover driving section 28 
has a moving motor 29 and deceleration gear groups 
30, 30 that are rotated by the transmission of the driving 
force of the moving motor 29. The deceleration gear 
groups 30, 30 are placed back and forth with having the 
moving motor 29 in between. 

[0069] Pulleys (not shown in the figure) are set in the 
moving motor 29 and the deceleration gear groups 30, 
30, respectively. The pulley of the moving motor 29 and 
the pulleys of the deceleration gear groups 30, 30 are 
linked through belts 31 , 31 , respectively. Thus, when the 
moving motor 29 is rotated, its driving force is transmit- 
ted through the belts 31 , 31 to the deceleration gear 
groups 30, 30, The deceleration gear groups 30, 30 are 
rotated in synchronization to the same direction corre- 
sponding to the rotation direction of the moving motor 
29. 

[0070] On the base panel 5, gear bodies 32, 32, ...are 
rotatably supported. Each two gear bodies 32, 32 are 
placed on left and right both ends of the base panel 5, 
and have roller sections 32a, 32a,... located on the up- 
per side and gear sections 32b, 32b,... located on the 
lower side. The roller sections 32a, 32a,... are made of 
material having a high friction coefficient, for example, 
rubber material and the like. 

[0071] In the gear bodies 32, 32 located on the left 
side, the gear sections 32b, 32b are engaged with the 
gears of the final stage of the deceleration gear groups 
30, 30, respectively. 
50 [0072] In the gear bodies 32, 32 : in a state in which 
the cover 2 is attached to the base panel 5, the roller 
sections 32a, 32a, ... are pressed and fitted to the inner 
surface of the bottom end on both the sides of the cover 
section 2a of the cover 2. Thus, when the driving force 
55 of the moving motor 29 is transmitted through the de- 
celeration gear groups 30, 30 to the gear bodies 32, 32 
located on the left side, the cover 2 is moved to the di- 
rection based on the rotation direction of the moving mo- 
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tor 29. . 
[0073] An inner cover 33 is arranged inside the cover 
2. The inner cover 33 is made of opaque material such 
as resin and the like and formed as being approximately 
cylindrical in shape, which is downwardly opened and 
longer in the front-back direction. The inner cover 33 is 
made such that a closing section 33a having a shape of 
a circular arc as a laterally sectional shape and side wail 
sections 33b. 33b located at both ends in the long-side 
direction of the closing section 33a are integrally formed. 
A transmission hole 33c is formed on the back end of 
the closing section 33a. Each two arranging notches 
33d, 33d, ... are formed on the left and right sides, re- 
spectively, on the bottom end of the closing section 33a 
while separated in front-back direction. A downwardly 
opened notch is formed on the side wall 33b on the front 
side, and the notch is formed as. a detachment port 33e. 
[0074] The inner cover 33 is attached to the base pan- 
el 5 so as to close the guide members 19, 19, the base 
unit 20, the control board 21 , the arranging base 22, the 
unit driving section 23, the display driving section 25 and 
the cover driving section 28. In a state in which the inner 
cover 33 is attached to the base panel 5, the displaying 
section 27 of the display driving section 25 is located 
correspondingly to the transmission hole 33c so that the 
displaying of the displaying section 27 can be viewed 
from the exterior. In a state in which the inner cover 33 
is attached to the base panel 5, the arranging notches 
33d, 33d, ... are located correspondingly to the gear 
bodies 32, 32,..., respectively, and a part of the gear 
bodies 32, 32,... is protruded from the inner cover 33 to 
the exterior. The base unit 20 can be passed through 
the detachment port 33e of the inner cover 33 and 
moved forward. 

[0075] Rotating bodies 34, 34, 34 are rotatably sup- 
ported by the support cylinder sections 8, 8, 8 of the 
base panel 5 (refer to Fig. 4). The rotating bodies 34, 
34, 34 have the function of centering the disc-shaped 
recording medium 1 00 and also have the function of lift- 
ing up the disc-shaped recording medium 100. 
[0076] The rotation body 34 is formed as the shape of 
an approximately circular cylinder, and a top surface 34a 
is formed as the slightly curved surface corresponding 
to the disc placing surface 1 1 of the base panel 5. A disc 
centering section 35, which is upwardly protruded, is 
formed on one end of the top surface 34a of the rotation 
body 34. The disc centering section 35 is formed corre- 
spondingly to the spreading portion just outside the disc 
placing surface 1 1 in the opening 7b of the base section 
7. 

[0077] On the circumferential surface of the rotation 
body 34, the portion except the top end is notched. 
Around the rotation body 34, due to this notch, a first 
Geneva surface 36 and a pushed surface 37 are con- 
tinuously formed on the circumferential direction. The 
first Geneva surface 36 is formed on the circular arc sur- 
face that is recessed-shaped. The pushed surface 37 is 
formed on the curved surface that is formed as a prede- 



termined shape. The bottom end of the pushed surface 
37 is further notched inward. Due to this notch, a second 
Geneva surface 38 is formed. 

[0078] A sliding pin 39 protruded from the bottom end 
5 of the first Geneva surface 36 is placed on the rotation 
body 34. 

[0079] The rotation bodies 34, 34, 34 are inserted 
from the upper side into the support cylinder sections 8, 
8, 8, respectively, and rotatably supported (refer to Fig. 
to 1 and Fig. 2). 

[0080] In a state in which the rotation bodies 34, 34, 

34 are supported by the support cylinder sections 8. 8, 
8, respectively, and the disc centering sections 35, 35, 

35 are located correspondingly to the portion just out- 
15 side the disc placing surface 1 1 in the base panel 5, as 

shown in Fig. 5, the disc placing surface 11 of the base 
panel 5 and the top surfaces 34a, 34a, 34a of the rota- 
tion bodies 34, 34, 34 are defined as the continuous 
curved surfaces. 
20 [0081] On the lower surface of the base section 7 of 
the base panel 5, a cam member 40 formed as being 
approximately circular cylindrical is rotatably supported 
(refer to Fig. 4). 

[0082] On the cam member 40, three recessed por- 

25 tions 41 , 41 , 41 are formed on its circumferential surface 
(refer to Fig. 6). The outer surfaces of the recessed por- 
tions 41 , 41 , 41 are formed on the circular arc surfaces 
which are externally protruded. On the circumferential 
surface of the cam member 40, the surfaces except the 

30 recessed portions 41 , 41 , 41 are formed as outer cir- 
cumferential sections 42, 42, 42. 
[0083] Since the recessed portions 41, 41, 41 are 
formed on the cam member 40, each two stage differ- 
ence sections, which are separated in the circumferen- 

35 tial direction, are formed between the recessed portions 
41 , 41 , 41 and the outer circumferential sections 42, 42, 
42, respectively. One of those step difference sections 
is formed as each of first pressing sections 42a. 42a, 
42a, and the other is formed as each of second pressing 

40 sections 42b, 42b, 42b. 

[0084] Protrusion pieces 43, 43, 43, each having the 
shape of a circular arc that is protruded outward, are 
formed on the bottom ends of the recessed portions 41 , 
41 , 41 of the cam member 40, and the outer surfaces of 

45 the protrusion pieces 43, 43, 43 are formed on the cir- 
cular arc surfaces that are protruded outward. The outer 
surfaces of the protrusion pieces 43, 43, 43 are located, 
on the side slightly outer than the outer circumferential 
sections 42, 42, 42. 

so [0085] Cam grooves 44, 44, 44, which are separated 
at an equal interval in the circumferential direction, are 
formed on the circumferential surface of the cam mem- 
ber 40. The cam groove 44 includes: a lower horizontal 
section 44a; an inclination section 44b that is inclined 

55 so as to be displaced outward as it is separated from 
the lower horizontal section 44a; and an upper horizon- 
tal section 44c following the inclination section 44b. The 
. lower horizontal section 44a is formed at the position 
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crossing over the recessed portion 41 and the outer cir- 
cumferential section 42, and the inclination section 44b 
and the upper horizontal section 44c are formed on the 
outer circumferential section 42. 

[0086] A gear section 45 extending in the circumfer- 
ential direction is placed on the bottom end of the cam 
member 40. 

[0087] The cam member 40 is rotatably supported 
through a support shaft (not shown) by the base panel 5. 
[0088] In a state in which the cam member 40 is sup- 
ported by the base panel 5, the outer circumferential 
sections of the cam member 40 are located correspond- 
ingly to the arranging notches 8a, 8a 5 8a. 
[0089] The cam member 40 is rotated when the driv- 
ing force of an operating motor (not shown) is transmit- 
ted to the gear section 45, and it is rotated in the direc- 
tion based on the rotation direction of the operating mo- 
tor. 

[0090] The base unit 20 is configured such that re- 
spective appropriate sections are arranged or support- 
ed on a body 46, and the body 46 is configured such 
that an upper case 47 and a bottom case 48 are com- 
bined in the up and low portions (refer to Fig. 1 and Fig. 
7). 

[0091] The upper case 47 is formed as the shape of 
a box, which is downwardly opened, longer in the front- 
back direction and approximately rectangular, and it is 
configured such that a top plate section 47a, a circum- 
ferential section 47b which is downwardly protruded 
from the circumferential edge of the top plate section 
47a, and a protrusion 47c which is further downwardly 
protruded from the circumferential section 47b are inte- 
grally formed. The protrusion 47c is formed on the back 
end side. Thus, on the upper case 47, a notch 47d cor- 
responding to the height of the protrusion 47c is formed 
on the portion on which the protrusion 47c is not formed. 
[0092] A first detection switch 49 is arranged on the 
lower surface of the top plate section 47a of the upper 
case 47. A positioning shaft 47e is downwardly protrud- 
ed from the lower surface of the top plate section 47a. 
[0093] The bottom case 48 is formed as the shape of 
a box which is longer in the front-back direction, approx- 
imately rectangular and shallow, and configured such 
that a bottom wall section 48a and a circumferential wall 
section 48b protruded upwardly from the circumferential 
edge of the bottom wall section 48a are integrally 
formed, and it is upwardly opened. Inside the bottom 
case 48, a spindle motor 50 is arranged in its front end. 
[0094] Inside the bottom case 48, an optical pickup 
51 is movably supported in the long-side direction of the 
bottom case 48, and guided sections 51b, 51c are 
formed on both left and right edges of a movement base 

51 a of the optical pickup 51 , respectively. 

[0095] Inside the bottom case 48, a stepping motor 

52 and a lead screw 53 that is rotated by the stepping 
motor 52 are arranged. The lead screw 52 is screwed 
in a penetrated state to one guided section 51c of the 
optical pickup 51 . As for the optical pickup 51 , when the 



stepping motor is rotated, the movement base 5 1 a is fed 
to the direction based on the rotation direction, and it is 
moved to the front-back direction. 
[0096] A positioning cylinder 54 that is upwardly pro- 

s truded is placed at the position- closer to the back end 
of the bottom wall section 48a of the bottom case 48. 
[0097] The upper case 47 and the bottom case 48 are 
coupled, for example s in a state in which the lower sur- 
face of the protrusion 48c and the upper surface of the 

to circumferential wall section 48b are in contact through 
the screwing, and the body 46 is formed. In a state in 
which the body 46 is configured, correspondingly to the 
fact that a notch 47d is formed in the upper case 47, an 
insertion space 46a into which the disc-shaped record- 

15. ing medium 1 00 is inserted is formed between the upper 
case 47 and the bottom case 48 (refer to Fig. 1 ). 
[0098] A guiding member 55 is attached to the lower 
surface of the upper case 47 (referto Fig. 7). The guiding 
member 55 is configured, as shown in Fig. 8 f such that 

20 a flat plate section 56 and side plate sections 57, 57, 
which are downwardly protruded from both left and right 
edges of the flat plate section 56, respectively, are inte- 
grally formed. 

[0099] On the lower surface of the flat plate section 
25 56, a second detection switch 58 is attached to its back 
end. Guide pins 56a, 56a, 56a which are downwardly 
protruded are placed on the lower surface of the fiat 
plate section 56. A gear support shaft 59 is placed on 
the flat plate section 56, and the gear support shaft 59 
30 is downwardly protruded from the lower surface of the 
flat plate section 56. The gear support shaft 59 is placed 
on the flat plate section 56, and the gear support shaft 
59 is downwardly protruded from the lower surface of 
the flat plate section 56. A shaft insertion hole 56b is 
35 formed in the flat plate section 56. 

[0100] On the side plate sections 57, 57, guide holes 
57a, 57a, which are respectively separated in the 
front-back direction, are formed in pairs. The guide 
holes 57a, 57a, ... are made longer in the up-down di- 
rection. 

[0101] On the guiding member 55, a cam slider 60 is 
movably supported in the front-back direction (refer to 
Fig. 7). The cam slider 60 is configured, as shown in Fig. 
9, such that a flat plate sect ion 61 and side plate sections 
45 62, 62, which are downwardly protruded from both left 
and right edges of the flat plate section 61 , respectively, 
are integrally formed. 

[0102] A first escape hole 61 a and a second escape 
hole 61 b, which are separated in the left-right direction, 

50 are formed in the flat plate section 61 . Both of the first 
escape hole 61 a and second escape hole 61 b are made 
longer in the front-back direction. Guide holes 61 c, 61 c, 
61 c are formed in both left and right ends of thefiat plate 
section 61 , respectively. 

55 [0103] On the side plate sections 62, 62, front cam 
holes 63, 63 and rear cam holes 64, 64, which are sep- 
arated in the front-back direction, respectively, are 
formed (refer to Fig. 9 and Fig. 1 0). The front cam hole 
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63 includes: a horizontal section 63a extending in the 
front-back direction; an inclination section 63b that fol- 
lows the back end of the horizontal section 63a and is 
inclined downward as it goes backward; and an acting 
section 63c that follows the back end of the inclination 
section 63b and is inclined slightly downward as it goes 
backward. Thus, the acting section 63c has the inclina- 
tion angle with respect to the horizontal section 63a, 
which is smaller than the inclination section 63b. The 
rear cam hole 64 includes: a horizontal section 64a ex- 
tending in the front-back direction; an inclination section 
64b that follows the back end of the horizontal section 
64a and is displaced downward as it goes backward; 
and an acting section 64c that follows the back end of 
the inclination section 64b and extends in the front-back 
direction. 

[0104] The horizontal sections 63a, 63a of the front 
cam holes 63, 63 are located at the slightly higher por- 
tions than the horizontal sections 64a, 64a of the rear 
cam holes 64, 64. Thus, as shown in Fig. 10, a middle 
line M1 in the height direction of the horizontal sections 
63a, 63a is located at the position higher than a middle 
line M2 in the height direction of the horizontal sections 
64a, 64a. 

[0105] The acting sections 63c, 63c of the front cam 
holes 63, 63 are slightly inclined.so as to be displaced. 
downward as it goes backward, as mentioned above, 
and its front end is located at the same position as the 
acting sections 64c, 64c of the rear cam holes 64, 64. 
Thus, as shown in Fig. 10, the back ends of the acting 
sections 63c, 63c are located at the positions lower than 
a middle line M3 in the height direction of the acting sec- 
tions 64c, 64c. 

[0106] On the cam slider 60, a rack member 65 is at- 
tached to the lower surface of the flat plate section 61 
(refer to Fig. 7 and Fig. 9). 

[01 07] A support arm 66 is supported by the cam slid- 
er 60 and the guide member 55 (refer to Fig. 7). The 
support arm 66 is configured, as shown in Fig. 11 , such 
that an arm plate 67 which is longer in the front-back 
direction, and side plates 68, 68, which are downwardly 
protruded from both left and right edges of the back end 
of the arm plate 67, respectively, are integrally formed. 
[0108] A support hole 67a is formed on the front end 
of the arm plate 67, and a gear arrangement hole 67b 
is formed on the back end. A shaft penetration hole 67c 
is formed at the position nearthe gear arrangement hole 
67b of the arm plate 67. At the position closerto the back 
end of the arm plate 67, spring support holes 67d, 67d 
are formed on both left and right edges thereof. 
[0109] In the portions except both the front and back 
ends of the arm plate 67, reinforcement ribs 67e, 67e 
are placed. The reinforcement ribs 67e, 67e are placed 
on both the left and right edges of the arm plate 67, and 
they are formed by bending a part of the arm plate 67 
by 90° towards to the upper side. 
[0110] On the side plates 68, 68, supported shafts 
68a, 68a, 68b, 68b are placed which are separated be- 



fore and behind, respectively, and protruded exteriorly. 
Between the side plates 68, 68, a linking shaft 69 is 
placed for linking between the supported shafts 68a, 
68a located on the front. Thus, the linking shaft 69 is 
5 located between the inner surfaces of the side plates 
68, 68. 

[0111] On the top ends of the side plates 68, 68, 
spring support pieces 68c, 68c are placed. The spring 
support pieces 68c, 68c are configured such that parts 
10 of the side plates 68, 68 are interiorly bent, and prede- 
termined intervals are formed between the spring sup- 
port pieces 68c, 68c and the arm plate 67 (refer to Fig. 
13). 

[0112] A wire spring 70 is supported by the support 

15 arm 66 (refer to Fig. 7, Fig. 11 and Fig. 13). The wire 
spring 70 is configured such that a base section 70a 
which is longer in the [eft-right direction, front deforma- 
tion sections 70b, 70b which are approximately protrud- 
ed backward from both of the left and right ends of the 

20 base section 70a, respectively, back deformation sec- 
tions 70c, 70c which are approximately protruded back- 
ward from the back ends of the front deformation sec- 
tions 70b, 70b, respectively, and supported sections 
70d, 70d which is upwardly protruded from the back 

25 ends of the back deformation sections 70c, 70c are in- 
tegrally formed. The linkage portions between the front 
deformation sections 70b, 70b and the back deforma- 
tion sections 70c, 70c are formed as elastic contacts 
70e, 70e which are slightly bent. 

30 [0113] In the wire spring 70, the supported sections 
70d, 70d are inserted into the spring support holes 67d, 
67d of the arm plate 67, respectively, and the portions 
closerto the back ends of the back deformation sections 
70c\ 70c are inserted between the spring support pieces 

35 . 68c, 68c and the arm plate 67, respectively, and the 
elastic contacts 70e, 70e are elastically brought into 
contact with the linking shaft 69 from below and support- 
ed by the support arm 66. 

[0114] The support arm 66 is supported, as shown in 

40 Fig. 12, after the supported shafts 68a, 68a located on 
the front are inserted into the front cam holes 63, 63 of 
the cam slider 60 and the front guide holes 57a, 57a of 
the guide member 55, respectively, and the supported 
shafts 68b, 68b located on the rear are inserted into the 

45 rear cam holes 64, 64 of the cam slider 60 and the rear 
guide holes 57a, 57a of the guide member 55, respec- 
tively. Thus, when the cam slider 60 is moved to the 
front-back direction with respect to the guide member 
55, depending on the positions with regard to the front 

50 cam holes (S3, 63 and rear cam holes 64, 64 of the sup- 
ported shafts 68a, 68a and supported shafts 68b, 68b, 
the supported shafts 68a, 68a and the supported shafts 
68b, 68b are guided to the guide holes 57a, 57a,..., and 
the support arm 66 is moved to the approximately up- 

55 down direction. 

[0115] A chucking pulley 71 is supported by the sup- 
port arm 66 (refer to Fig. 7, Fig. 11, Fig. 12 and Fig. 14). 
The chucking pulley 71 is configured such that a sup- 
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porting plate 72 and a pressing member 73 are coupled 
up and down. 

[01 1 6] The supporting plate 72 is formed as the shape 
of an approximately circular plate and is larger than a 
support hole 67a of the support arm 66. A protrusion $ 
insertion hole 72a is formed on the center of the sup- 
porting plate 72. 

[01 17] As shown in Fig. 14, the pressing member 73 
includes: a circular attached section 73a; a circumfer- 
ential section 73b which is protruded obliquely down- 
ward from the circumferential edge of the attached sec- 
tion 73a; an annular pressing section 73c which follows 
the bottom edge of the circumferential section 73b; and 
a cylindrical positioning protrusion 73d which is down- 
wardly protruded from the lower surface of the attached 
section 73a. A guided edge 73e, which is inclined to the 
direction closer to the outer circumferential surface of 
the positioning protrusion 73d as it goes down, is formed 
on the inner circumferential edge on the lower side of 
the positioning protrusion 73d. A pivot protrusion 73f, 
which is approximately hemispheric in shape and up- 
wardly protruded, is formed on the center of the attached 
section 73a. 

[0118] The chucking pulley 71 is supported by the 
support arm 66 in such a way that the attached section 
73a and circumferential section 73b of the pressing 
member 73 are inserted into the support hole 67a from 
below and the attached section 73a is attached to the 
supporting plate 72. In a state in which the pressing 
member 73 is attached to the supporting plate 72, the 
pivot protrusion 73f is upwardly protruded from the sup- 
porting plate 72. In a state in which the chucking pulley 
71 is supported by the support arm 66, it can be rotated 
in the direction around the shaft and moved to the shaft 
direction (the up-down direction). 
[0119] In a state in which the chucking pulley 71 is 
supported by the support arm 66, so as to cover the sup- 
porting plate 72 from above, a pressing plate 74 is at- 
tached to the upper surface of the arm plate 67. 
[0120] In a state in which the support arm 66 is sup- 
ported by the guide member 55 and the cam slider 60, 
the gear support shaft 59 of the guide member 55 is in- 
serted into the second escape hole 61 b of the cam slider 
60. A driving gear 75 that is a two-stage gear is support- 
ed by the gear support shaft 59 (refer to Fig. 7). The 
driving gear 75 is arranged in the gear arrangement hole 
67b of the support arm 66, and its small diameter section 
75a is engaged with the rack member 65 attached to the 
cam slider 60. 

[0121] A driving unit 76 is attached to the lower sur- 
face of the back end of the flat plate section 56 of the 
guide member 55 (refer to Fig. 7). As shown in Fig, 12, 
the driving unit 76 includes an attachment plate 76a, a 
lifting motor 77 attached to the attachment ptate 76a, 
and a first deceleration gear 78 and second deceleration 
gear 79 which are supported by the attachment plate 
76a. A worm 77a is fixed to the motor shaft of the lifting 
motor 77. The first deceleration gear 78 is engaged with 



the worm 77a, and the second deceleration gear 79 is 
engaged with the first deceleration gear 78. 
[0122] The second deceleration gear 79 is engaged 
with a large diameter section 75b of the driving gear 75, 
in a state in which the driving unit 76 is attached to the 
guide member 55. Thus, when the lifting motor is rotat- 
ed, its driving force is sequentially transmitted through 
the first deceleration gear 78, the second deceleration 
gear. 79 and the driving gear 75 to the rack member 65, 
and the cam slider 60 is moved to the direction (the front- 
back direction) based on the rotation direction of the lift- 
ing motor 77. 

[0123] An assembling plate 80 is attached to the bot- 
tom case 48 of the body 46. The assembling plate 80 is 
configured such that a pressing section 80a located on 
the front end side and an extending section 80b protrud- 
ed backwardly from the left end of the pressing section 
80a are integrally formed. The guided section 51 b of the 
movement base 51a of the optical pickup 51 is slidably 
supported by the extending section 80b. 
[0124] In a state in which the support arm 66 is sup- 
ported by the guide member 55 and the cam slider 60, 
the positioning shaft 47e placed in the upper case 47 is 
inserted into the shaft insertion hole 56b of the guide 
member 55, the first escape hole 61a of the cam slider 
60 and the gear arrangement hole 67b of the support 
arm 66. When the upper case 47 and the bottom case 
48 are coupled, the positioning shaft 47e is inserted into 
the positioning cylinder 54 of the bottom case 48, and 
the upper case 47 and the bottom case 48 are posi- 
tioned. Thus, the uppercase 47 and the bottom case 48 
are easily positioned, which can improve the working 
property in the assembling work for the base unit 20. 
[0125] A disc table 81 is supported in the spindle mo- 
tor 50 arranged inside the body 46 (refer to Fig. 7). 
[0126] The disc table 81 includes a central shaft 81a 
that served as the motor shaft of the spindle motor 50, 
a table section 82, a centering protrusion 83 and a forc- 
ing spring 84 (refer to Fig, 14). The forcing spring 84 
functions as the forcing means for forcing the centering 
protrusion 83 upward against the table section 82. 
[0127] The table section 82 includes: a base section 
85 whose outer shape is circle-shaped; and a placing 
section 86 that is pulled out, such as flange, to the ex- 
terior from the outer circumferential edge of the base 
section 85. An arrangement recessed portion 85a, 
which is upwardly opened, is formed on the base section . 
85. A fixing hole 85b, which is penetrating upward and 
downward, is formed on the center of the base section 
85. Shaft support holes 85c, 85c, which are penetrating 
upward and downward, respectively, are formed at the 
positions on the opposite side by 180°, with having the 
fixing hole 85b of the base section 85 in between. On 
the base section 85, regulation recessed portions 85d, 
85d are formed, which follow the shaft support holes 
85c, 85c and are formed on the lower side thereof, re- 
spectively. The regulation recessed portions 85d, 85d 
are downwardly opened. Their open areas are set to be 
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larger than the shaft support holes, 85c, 85c. 
[0128] The central shaft 81 a is irfserted into and fixed 
to the fixing hole 85b of the table section 82. 
[01 29] The centering protrusion 83 is set at a state in 
which a part thereof is arranged on the arrangement re- 
cessed portion 85a of the table section 82. A supported 
hole 83a penetrating up and down is formed on the cent- 
er of the centering protrusion 83, and the top end of the 
central shaft 81 a is inserted into the supported hole 83a, 
and the centering protrusion 83 is movably supported 
by the central shaft 81 in its shaft direction. On the cir- 
cumferential surface of the centering protrusion 83, a 
guiding inclination surface 83b and a centering inclina- 
tion surface 83c are formed from the upper side. As for 
the guiding inclination surface 83b, the inclination angle 
with respect to the shaft direction of the central shaft 81a 
is set to be larger for the centering inclination surface 
83c. 

[0130] A position recessed portion 83d is formed on 
the centering protrusion 83, and the position recessed 
portion 83d is formed around the supported hole 83a 
and upwardly opened. A guiding edge 83e, which is in- 
clined so as to be further inwardly displaced as it goes 
up, is formed around the inner circumferential edge on 
the upper side of the position recessed portion 83d. 
[0131] On the centering protrusion 83, shaft fixing 
holes 83g, 83g are formed at the positions on the sides 
opposite to each other by 1 80 9 , respectively, with having 
the supported hole 83a in between, and the shaft fixing 
holes 83g, 83g are extending upward and downward, 
and downwardly opened. 

[0132] On the centering protrusion 83, a spring sup- 
port recessed portion 83h is formed which is downward- 
ly opened around the supported hole 83a. 
[0133] The forcing spring 84 that is the compressing 
coil spring is arranged in the spring support recessed 
portion 83h, and the forcing spring 84 is in elastic contact 
with the table section 82 and the centering protrusion 
83. Thus, the centering protrusion 83 is pushed up 
against the table section 82 by the forcing spring 84. 
Between the bottom surface of the arrangement re- 
cessed portion 82a of the table section 82 and the lower 
surface of the centering protrusion 83, a certain interval 
is formed to move the centering protrusion 83. 
[01 34] Separation stop shafts 87, 87 are inserted into 
the shaft support holes 85c, 85c of the table section 82, 
respectively, and the portions on the top end sides of 
the separation-stop shafts 87, 87 are inserted into and 
fixed to the shaft fixing holes 83g, 83g of the centering 
protrusion 83. The separation-stop shafts 87, 87 can be 
slid for the shaft support holes 85c, 85c. 
[0135] Separation stop sections 87a, 87a are placed 
on the bottom ends of the separation-stop shafts 87, 87, 
respectively. The separation -stop sections 87a, 87a are, 
for example, so-called E-rings. The separation-stop 
sections 87a, 87a are located at the regulation recessed 
portions 85d, 85d of the table section 82, respectively. 
Since the separation-stop sections 87a, 87a are brought 



into contact with the upper surfaces of the regulation re- 
cessed portions 85d, 85d, it is possible to prevent the 
drop from the centering shaft 81a of the centering pro- 
trusion 83 pushed upward by the forcing spring 84. 

5 [0136] When the centering protrusion 83 is inserted 
into a central hole 100a of the disc-shaped recording 
medium 100 from below, the inner circumferential edge 
of the disc-shaped recording medium 100 is guided to 
the guiding inclination surface 83b of the centering pro- 

10 trusion 83 and brought into contact with the centering 
inclination surface 83c. When the centering protrusion 
83 is inserted into the central hole 1 00a of the disc- 
shaped recording medium 100, the above-mentioned 
chucking pulley 71 is lowered, and the inner circumfer- 

15 ential section of the disc-shaped recording medium 1 00 
is put between the disc table 81 and the chucking pulley 
71, and the disc-shaped recording medium 100 is 
chucked. 

[0137] At this time, the guided edge 73e of the posi- 

20 tioning protrusion 73d of the chucking pulley 71 is guid- 
ed to the guiding edge 83e of the position recessed por- 
tion 83d of the disc table 81 , the positioning protrusion 
73d is inserted into the position recessed portion 83d, 
and the chucking pulley 71 and the disc table 81 are 

25 positioned. Atthesametjme, in a state in which the inner 
circumferential edge of the disc-shaped recording me- 
dium 1 00 is in contact with the centering inclination sur- 
face 83c of the centering protrusion 83, in association 
with the lowering of the chucking pulley 71, the disc- 

30 shaped recording medium 1 00 and the centering protru- 
sion 83 are moved together downward against force of 
the forcing spring 84. Consequently, the positioning 
(centering) of the disc-shaped recording medium 1 00 to 
the central shaft 81a is done. 

35 [0138] As mentioned above, the centering protrusion 
83 can be moved to the shaft direction of the central 
shaft 81a with respect to the table section 82. Thus, the 
variation in the diameter of the central hole 1 00a of the 
disc-shaped recording medium 100 is absorbed, and 

40 the centering with respect to the central shaft 81 a of the 
disc-shaped recording medium 100 can be done at an 
excellent precision. 

[0139] In a state in which the disc-shaped recording 
medium 100 is chucked, the chucking pulley 71 is 
45 pressed and fitted to the disc-shaped recording medium 
1 00 pushed against the placing section 86 of the table 
section 82. 

[0140] As mentioned above, in the disc table 81 , the 
separation-stop shafts 87, 87 having the separation- 

50 stop sections 87a, 87a located in the state parallel to the 
central shaft 81a is used to prevent the centering pro- 
trusion 83 from being separated from the central shaft 
81 a. Thus, the portion to place the separation-stop sec- 
tion on the central shaft 81a is not needed, and the suf- 

55 ficient contact length of the table section 82 and the 
centering protrusion 83 with the central shaft 81a can 
be maintained. The stable rotation operation may be se- 
cured at the time of rotation of the disc-shaped recording 
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medium 100 through the chucking pulley 71 and the disc 
table 81 . Also, the recording medium driving apparatus 
1 can be made thinner. 

[0141] Also, the positioning protrusion 73d is formed 
on the chucking pulley 71 .The position recessed portion 
83d into which the positioning protrusion 73d is inserted 
is formed on the disc table 81 . Thus, in order to position 
the chucking pulley 71 and the disc table 81, it is not 
necessary to protrude the central shaft 81a upward from 
the disc table 81 . Correspondingly thereto, the recording 
medium driving apparatus 1 can be made thinner. 
[0142] Moreover, in the disc table 81 , the two separa- 
tion-stop shafts 87, 87 are placed on the sides opposite 
to each other by 1 80° with having the central shaft 81a 
in between. Thus, the excellent balance may be secured 
at the time of rotation operation. 

[0143] In addition, in the disc table 81 , the distances 
between the two separation -stop shafts 87, 87 and the 
central shaft 81 a are made equal. Thus, the further ex- 
cellent balance may be secured at the time of rotation 
operation. 

[0144] In the above-mentioned description, the exam- 
ple is described in which the two separation-stop shafts 
87, 87 are placed in the disc table 81 . However, the 
number of the separation-stop shafts 87, 87 is arbitrary. 
If three or more are placed, they are desired to be placed 
in the periphery with the central shaft 81 a as the center, 
in the circumferential direction and in the equal interval, 
and at the positions whose distances from the central 
shaft 81a are equal. 

[0145] The operation of the recording medium driving 
apparatus 1 will be described below (refer to Fig. 15 to 
Fig. 34). 

[0146] In the recording medium driving apparatus 1 , 
the operation can be started when the powersource but- 
ton among the operation buttons 9,9, ... is operated and 
the electrically conductive state is established. At first, 
the initial states of the respective sections before the 
operation is started are explained. 
[0147] In the initial state, as shown in Fig. 15, the base 
unit 20 is stored in the unit storage section 1 9a between 
the guide members 19 ; 19 inside the inner cover 33. In 
a state in which the base unit 20 is stored in the unit 
storage section 1 9a, as shown in Fig. 1 6, the supported 
shafts 68a, 68a, 68b, 68b of the support arm 66 are fitted 
to the top ends of the guide holes 57a, 57a of the guide 
member 55, respectively, and also fitted to the horizontal 
sections 63a, 63a of the front cam holes 63, 63 of the 
cam slider 60 and the horizontal sections 64a, 64a of 
the rear cam holes 64, 64. Thus, the cam slider 60 is 
held at the movement end on the rear side in the move- 
ment range, and the support arm 66 is held at the move- 
ment end on the upper side in the movement range. At 
this time, the second detection switch 58 placed in the 
guide member 55 is operated by the back end surface 
of the flat plate section 61 of the cam slider 60 (refer to 
Fig. 1 6). The fact that the cam slider 60 is located at the 
movement end on the rear side in the movement range 



is detected. 

[0148] As mentioned above, the horizontal sections 
63a, 63a of the front cam holes 63, 63 are located at the 
positions slightly higher than the horizontal sections 

5 64a, 64a of the rear cam holes 64, 64. Thus, in a state 
in which the support arm 66 is held at the movement 
end on the upper side in the movement range, the sup- 
port arm 66 is set at a state in which the front thereof is 
slightly up (refer to Fig. 16). 

10 [0149] In the initial state, the cover 2 is located at the 
close position at which the recording medium placing 
section 1 0 and the inner cover 33 are closed (refer to 
Fig. 15). 

[0150] In the initial state, as shown in Fig. 1 7, the pro- 
fs trusion pieces 43, 43, 43 of the cam member 40 are lo- 
cated correspondingly to the arranging notches 8a, 8a, 
8a of the support cylinder sections 8, 8, 8 of the base 
panel 5, respectively, ; and the protrusion pieces 43, 43, 
43 are fitted to the second Geneva surfaces 38, 38, 38 
20 of the rotation bodies 34, 34, 34, respectively. Thus, the 
rotations of the rotation bodies 34, 34, 34 are regulated. 
The rotation bodies 34, 34, 34 are located at the move- 
ment ends on the lower side and are not upwardly pro- 
truded from the disc placing surface 11 of the base panel 
25 5, as shown in Fig. 18. 

[0151] The sliding pins 39, 39, 39 of the rotation bod- 
ies 34, 34, 34 are not inserted into the cam grooves 44, 
44, 44 of the cam members 40 (refer to Fig. 18). 
[0152] The rotations of the rotation bodies 34, 34, 34 
30 are regulated as mentioned above, and the disc center- 
ing sections 35, 35, 35 are located at the outermost 
sides (refer to Fig. 1 7). Thus, the disc centering sections 
35, 35, 35 are located just outside the disc placing sur- 
face 11. 

35 [0153] In the recording medium driving apparatus 1, 
as mentioned above, the cover 2 can be attached to and 
detached from the base panel 5. The operations are dif- 
ferent in a state in which the cover 2 is detached from 
the base panel 5 and a state in which the cover 2 is at- 

40 tached to the base panel 5. However, hereafter, at fist, 
the operation that the cover 2 is attached to the base 
panel 5 is explained. 

[0154] In a state in which the power source button is 
operated and the electric conductivity is established, 

45 when the open button is operated, the cover 2 is moved 
by the cover driving section 28, and the cover 2 is moved 
up to the open position at which the recording medium 
placing section 10 is opened (refer to Fig. 19). 
[0155] In a state in which the cover 2 is moved to the 

50 open position, the disc-shaped recording medium 100 
is placed at any position on the disc placing surface 11 
(refer to Fig. 20) and the close button is operated. 
[0156] In the recording medium driving apparatus 1 , 
as described later, the disc centering sections 35, 35, 

55 35 of the rotation bodies 34, 34, 34 are moved towards 
the centering position and brought into contact with the 
outer circumferential edge of the disc-shaped recording 
medium 100 placed on the disc placing surface 11 to 
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then carry out the centering. Thus, the disc-shaped re- 
cording medium 1 00 can be placed at any position on 
the disc placing surface 11 . Hence, the user's treatment 
of the disc-shaped recording medium 100 is easy. 
[0157] When the disc-shaped recording medium 1 00 
is placed on the disc placing surface 11 , the existence 
of the disc-shaped recording medium 100 is detected 
by the detecting sensors 18, 18, 18. 
[0158] When the close button is operated, the cover 
2 is moved up to the close position by the cover driving 
section 28, and the recording medium placing section 
10 is closed (refer to Fig. 21). The recording medium 
placing section 10 is formed as being shallow recessed 
portion, as mentioned above. Thus, the disc-shaped re- 
cording medium 1 00 is not upwardly protruded from the 
upper surface of the base panel 5. When the cover 2 is 
moved towards the close position, it is not brought into 
contact wjth the disc-shaped recording medium 100 
placed on the disc placing surface 11 . 
[01 59] Next, when the play button is operated, the op- 
erating motor is started, and the centering operation of 
the disc-shaped recording medium 100 through the ro- 
tation bodies 34, 34, 34 is started. In this way, after the 
operation of the close button, when the play button is 
operated, the centering operation may be started. How- 
ever, when the cover 2 is located at the open position, 
by operating the play button, the movement to the close 
position from the open position of the cover 2 and the 
centering operation through the rotation bodies 34, 34, 
34 may be continuously done. 

[0160] When the centering operation is started, the 
cam member 40 is rotated in an R1 direction shown in 
Fig. 17. 

[01 61] When the cam member 40 is rotated in the R1 
direction shown in Fig. 17, the protrusion pieces 43, 43, 
43 are brought into sliding contact with the second Ge- 
neva surfaces 38, 38, 38 of the rotation bodies 34, 34, 
34, respectively, and the rotation bodies 34. 34, 34 are 
not rotated. The f irst pressing sections 42a, 42a, 42a of 
the cam member 40 are made closer to the rotation bod- 
ies 34, 34, 34. 

[01 62] The rotation of the cam member 40 causes the 
first pressing sections 42a, 42a, 42a to press the first 
Geneva surfaces 36, 36, 36 of the rotation bodies 34, 
34, 34 (refer to Fig. 22), and the rotation bodies 34, 34, 
34 are rotated in an S 1 direction shown in Fig. 22. When 
the rotation bodies 34, 34, 34 afe rotated in the S 1 di- 
rection, the sliding pins 39, 39, 39 of the rotation bodies 

34, 34, 34 are inserted into the lower horizontal sections 
44a, 44a, 44a of the cam grooves 44, 44, 44 of the cam 
member 40, respectively (refer to Fig. 23). 

[0163] Due to the rotation in the S1 direction of the 
rotation bodies 34, 34, 34, the disc centering sections 

35, 35, 35 are rotated towards the centering position at 
which the disc-shaped recording medium 1 00 is cen- 
tered. The disc-shaped recording medium 100 is 
pressed and moved to the disc centering sections 35, 
35, 35 in such a way that the center is brought into co- 



incidence with the standard point 11a (refer to Fig. 22). 
[0164] When the central shaft of the disc-shaped re- 
cording medium . 100 is brought into contact with the 
standard point 1 1 a, the centering of the disc-shaped re- 
cording medium 100 is completed (Refer to Fig. 24). 
[0165] When the cam member 40 is rotated in suc- 
cession, the sliding pins 39, 39, 39 of the rotation bodies 
34, 34, 34 are relatively moved from the lower horizontal 
sections 44a, 44a, 44a of the cam grooves 44, 44, 44 to 
10 the inclination sections 44b, 44b, 44b (Refer to Fig. 25). 
Thus, the rotation bodies 34, 34, 34 are moved upward 
and upwardly protruded from the disc placing surface 
1 1 , and the disc-shaped recording medium 1 00 is lifted 
up. At this time, as for the rotation bodies 34, 34, 34, as 
15 shown in Fig. 26, since the first Geneva surfaces 36, 36 , 
36 are in sliding contact with the outer circumferential 
sections 42, 42, 42 of the cam member 40, respectively, 
the rotation bodies 34, 34, 34 are not rotated. 
[0166] When the cam member 40 is rotated in suc- 
20 cession and the sliding pins 39, 39, 39 of the rotation 
bodies 34, 34, 34 are relatively moved from the inclina- 
tion sections 44b, 44b, 44t> of cam grooves 44, 44, 44 
up to the upper horizontal sections 44c, 44c, 44c, re- 
spectively, the rotation bodies 34, 34, 34 are moved up 
25 to the movement end on the upper side, and the disc- 
shaped recording medium 1 00 arrives at the centering 
position (Refer to Fig. 27 and Fig. 28). When the sliding 
pins 39, 39, 39 of the rotation bodies 34, 34, 34 are rel- 
atively moved up to the upper horizontal sections 44c, 
30 44c, 44c, respectively, the rotation of the operating mo- 
tor is stopped, and the rotation of the cam member 40 
is stopped. 

[0167] In succession, by the unit driving section 23, 
the base unit 20, the control board 21 and the arranging 
35 base 22 are integrally moved to the direction (an L1 di- 
rection shown in Fig. 28) approaching the disc-shaped 
. recording medium 100 lifted up by the rotation bodies 
34, 34, 34. 

[0168] When the movement of the base unit 20 caus- 
40 es the disc table 81 and the chucking pulley 71 to be 
located at the center of the disc-shaped recording me- 
dium 1 00, the movement to the L1 direction of the base 
unit 20 is stopped (Refer to Fig. 29). At this time, the 
disc-shaped recording medium 1 00 is lifted up from the 
45 disc placing surface 1 1 by the rotation bodies 34, 34, 34, 
and the disc-shaped recording medium 1 00 is relatively 
inserted between the chucking pulley 71 and the disc 
table 81 . 

[0169] When the base unit 20 is moved to the L1 di- 
50 rection, as mentioned above, the support arm 66 is at a 
state in which its front is slightly up. Thus, the interval 
between the chucking pulley 71 and the disc table 81 is 
made wide. Even if slight distortion is induced in the sup- 
port arm 66 because of its self-weight and the like, with- 
ss out any contact of the chucking pulley 71 with the disc- 
shaped recording medium 100, the disc-shaped record- 
ing medium 1 00 can be smoothly inserted between the 
chucking pulley 71 and the disc table 81 , thereby im- 
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proving the reliability of the operation. 
[0170] When the movement to the L1 direction of the 
base unit 20 is stopped, in succession, the operating 
motor is rotated in the direction opposite to the previous 
case, and the cam member 40 is rotated in an R2 direc- 
tion shown in Fig. 26. The sliding pins 39, 39, 39 of the 
rotation bodies 34, 34, 34 are relatively moved from the 
upper horizontal sections 44c, 44c, 44c of the cam 
grooves 44, 44, 44 towards the inclination sections 44b, 
44b, 44b, and the rotation bodies 34, 34, 34 are lowered 
while being rotated, and returned back to the initial 
states. The cam member 40 is also returned back to the 
initial state when the operating motor is stopped. 
[0171] When the rotation bodies 34, 34, 34 are low- 
ered, the disc-shaped recording medium 1 00 is lowered 
in association with the rotation bodies 34, 34, 34. The 
centering protrusion 83 of the disc table 81 is inserted 
into the central shaft 1 00a, and the inner circumferential 
edge of the disc-shaped recording medium 100 is 
brought into contact with the centering inclination sur- 
face 83c. Thus, the rotation bodies 34, 34, 34 are sep- 
arated in downward direction from the disc-shaped re- 
cording medium 100. 

[0172] When the rotation bodies 34, 34, 34 are sepa- 
rated in downward direction from the disc-shaped re- 
cording medium 100 and returned back to the initial 
state, the lifting motor 77 of the driving unit 76 attached 
to the guide member 55 is rotated. When the lifting motor 
77 is rotated, the rack member 65 engaged with the driv- 
ing gear 75 is sent forward, and the cam slider 60 is slid 
forward. 

[01 73] When the cam slider 60 is slid forward, the sup- 
ported shafts 68a, 68a, 68b, 68b of the support arm 66 
are relatively moved Inside the front cam holes 63, 63 
and rear cam holes 64, 64 of the cam slider 60 and the 
guide holes 57a, 57a of the guide member 55. As shown 
in Fig. 30, the supported shafts 68a, 68a, 68b, 68b are 
moved from the horizontal sections 63a, 63a of the front 
cam holes 63, 63 inside the inclination sections 63b, 63b 
and from the horizontal sections 64a, 64a of the rear 
cam holes 64, 64 inside the inclination sections 64b, 
64b, and moved downward inside the guide holes 57a, 
57a. Thus, the cam slider 60 is guided to the guide holes 
57a, 57a and moved downward, and the chucking pulley 
71 .supported by the cam slider 60 is moved to the di- 
rection approaching the disc-shaped recording medium 
100. 

[0174] When the cam slider 60 is further moved for- 
ward, as shown in Fig. 31, the supported shafts 68a, 
68a, 68b, 68b are moved from the inclination sections 
63b, 63b of the front cam holes 63, 63 inside the acting 
sections 63c, 63c and from the inclination sections 64b, 
64b of the rear cam holes 64, 64 inside the acting sec- 
tions 64c, 64c, and moved further downward inside the 
guide holes 57a, 57a. Thus, the support arm 66 is 
moved further downward, the chucking pulley 71 is low- 
ered, and the disc-shaped recording medium 100 is 
pressed downward by the pressing section 73c. The 
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disc-shaped recording medium 100 and the centering 
protrusion 83 are integrally and moved downward 
against the force of the forcing spring 84. 
[0175] When the support arm 66 is further moved 
5 downward, the supported shafts 68a, 68a are moved in- 
side the acting sections 63c. 63c whose rears are slight- 
ly inclined downward, and the supported shafts 68b, 68b 
are moved inside the horizontal acting sections 64c, 
64c. Thus, the support arm 66 is rotated at a low speed 
10 in a P-direction shown in Fig. 31 with the supported 
shafts 68b, 68b as fulcrums, namely, in a direction in 
which the chucking pulley 71 approaches the disc- 
shaped recording medium 100. Since the support arm 
66 is rotated with the supported shafts 68b, 68b as the 
15 fulcrums, the chucking pulley 71 is pressed and fitted to 
the disc-shaped recording medium 100 pushed against 
the placing section 86 of the disc table 81 , and the inner 
circumferential section of the disc-shaped recording 
medium 100 is put between the disc table 81 and the 
chucking pulley 71', and the disc-shaped recording me- 
dium 100 is chucked. In a state in which the disc-shaped 
recording medium 100 is chucked, the pivot protrusion 
73f of the chucking pulley 71 is in contact with the lower 
surface of the pressing plate 74, and the chucking pulley 
71 is pressed by the pressing plate 74. 
[0176] As mentioned above, when the disc-shaped 
recording medium 100 is chucked, the support arm 66 
is rotated at the low speed. Thus, it is possible to im- 
prove the silent sound property when the chucking pul- 
ley 71 is pressed and fitted to the disc-shaped recording 
medium 100, and also possible to prevent or at least 
reduce the scratch, damage and deformation of the 
disc-shaped recording medium 100 caused by the con- 
tact of the chucking pulley 71 . 

[0177] Also, the acting sections 63c, 63c of the front 
cam holes 63, 63 are inclined. Thus, it is enough that 
the driving force of the lifting motor 77 to move the sup- 
ported shafts 68a, 68a of the support arm 66 inside the 
acting sections 63c, 63c is small. Hence, the smooth op- 
eration of the recording medium driving apparatus 1 
may be secured. 

[0178] When the disc-shaped recording medium 100 
is chucked, the cam slider 60 is located at the movement 
end on the front side in the movement range. The first 
45 detection switch 49 attached to the upper case 47 is op- 
erated by the front end of the flat plate section 61 of the 
cam slider 60 (Refer to Fig. 31 ). Thus, the first detection 
switch 49 detects the fact that the cam slider 60 is locat- 
ed at the movement end on the front side in the move- 
so ment range, and the rotation of the lifting motor 77 is 
stopped. 

[0179] When the chucking of the disc-shaped record- 
ing medium 100 is completed, the spindle motor 50 is 
rotated. In association with the rotation of the spindle 
55 motor 50, the disc table 81 , the disc-shaped recording 
medium 100 and the chucking pulley 71 are integrally 
rotated. Also, the driving of the optical pickup 51 , for ex- 
ample, leads to the reproduction of the information sig- 
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nal from the disc-shaped recording medium 100. The 
chucking pulley 71 is rotated in a state in which the pivot 
protrusion 73f is in contact with the lower surface of the 
pressing plate 74. 

[0180] When the reproduction of the information sig- 
nal from the disc-shaped recording medium 1 00 is end- 
ed, the lifting motor 77 is rotated in the direction opposite 
to the previous case. The cam slider 60 is backwardly 
moved, and the support arm 66 is moved upward. Thus, 
the chucking of the disc-shaped recording medium 1 00 
through the chucking pulley 71 and the disc table 81 is 
released. When the chucking of the disc-shaped record- 
ing medium 100 is released, the disc-shaped recording 
medium 1 00 becomes in a state in which it is placed on 
the disc table 81 . 

[01 81 ] From the backward movement of the cam slid- 
er 60, the fact that the second detection switch 58 is 
operated by the back end surface of the flat plate section 
61 and the cam slider 60 is located at the movement 
end on the rear side in the movement range is detected. 
Thus, the lifting motor 77 is stopped, and the cam slider 
60 and the support arm 66 are returned back to the initial 
states. 

[0182] In succession, the operating motor is rotated, 
the cam member 40 is rotated in the R1 direction, the 
sliding pins 39, 39, 39 of the rotation bodies 34, 34, 34 
are relatively moved from the inclination sections 44b, 
44b, 44b of the cam grooves 44, 44, 44 up to the upper 
horizontal sections 44c, 44c, 44c, and the upper surfac- 
es 34a, 34a, 34a of the rotation bodies 34, 34, 34 are 
brought into contact with the lower surface of the disc- 
shaped recording medium 1 00, and the disc-shaped re- 
cording medium 100 is lifted up, and then, the disc 
centering sections 35, 35, 35 are brought into contact 
with the outer circumferential line of the disc-shaped re- 
cording medium 100. Thus, the disc-shaped recording 
medium 100 is lifted upward from the disc table 81. 
When the upper surfaces 34a, 34a, 34a of the rotation 
bodies 34. 34, 34 are brought into contact with the lower 
surface of the disc-shaped recording medium 100, the 
disc-shaped recording medium 1 00 is lifted up, and the 
disc centering sections 35, 35, 35 are brought into con- 
tact with the outer circumferential edge of the disc- 
shaped recording medium 1 00, the rotation of operating 
motor is stopped, and the rotation of the cam member 
40 is stopped, 

[0183] When the disc-shaped recording medium 1 00 
is lifted up by the rotation bodies 34, 34, 34, the base 
unit 20, the control board 21 and the arranging base 22 
are integrally moved to the L2 direction shown in Fig. 28 
by the unit driving section 23, and the base unit 20 is 
stored in the unit storage section 19a. 
[0184] When the base unit 20 is backwardly moved 
and stored in the unit storage section 19a, the disc- 
shaped recording medium 1 00 is already lifted up by the 
rotation bodies 34, 34, 34. By operating the open button 
and moving the cover 2 to the open position, the user 
can grasp the disc-shaped recording medium 100 and 



take out from the recording medium driving apparatus 1 . 
[0185] When the disc-shaped recording medium 100 
is taken out from the recording medium driving appara- 
tus 1 , the fact that the disc-shaped recording medium 
5 1 00 does hot exist is detected by the detection sensors 
18,18,18. 

[0186] When the fact that the disc-shaped recording 
medium 1 00 does not exist is detected by the detection 
sensors 18, 18, 18, the operating motor is rotated, and 
10 the cam member 40 is rotated in the R2 direction. The 
rotation bodies 34, 34, 34 are moved downward and re- 
turned back to the initial state. 

[0187] In the above-mentioned description, the exam- 
ple is explained in which the disc-shaped recording me- 

15 dium 1 00 is taken out from the recording medium driving 
apparatus 1 immediately after the backward movement 
of the base unit 20. However, instead of this, for exam- 
ple, following the backward movement of the base unit 
20, the rotation bodies 34, 34, 34 may be moved down- 

20 ward, and the disc-shaped recording medium 1 00 may 
be once placed on the disc placing surface 11. 
[0188] In this case, it is enough that the disc-shaped 
recording medium 100 is again lifted up by the rotation 
bodies 34, 34, 34 and stopped at a predetermined po- 

25 sition, and certain space is consequently formed be- 
tween the disc-shaped recording medium 100 and the 
disc placing surface 11 of the base panel 5, and the user 
can easily take out the disc-shaped recording medium 
100. 

30 [0189] The operation of the cover 2 will be described 
below. As mentioned above, the cover? can be attached 
to and detached from the base panel 5; For example, 
the removal of the . cover 2 enables the maintenance 
work to be made easier and enables the cover 2 to be 

35 washed. 

[0190] As mentioned above, since the driving force of 
the moving motor 29 is transmitted through the deceler- 
ation gear groups 30, 30 to the gear bodies 32, 32 lo- 
cated on the left, the cover 2 is moved to the direction 
40 (the front-back direction) based on the rotation direction 
of the moving motor 29 in association with the gear bod- 
ies 32, 32. 

[0191] The moving motor 29 is started and stopped in 
accordance with the position detection result of the cov- 

45 er 2 from the first sensor 14, second sensor 15, third 
sensor 16 and fourth sensor 17, which are arranged on 
the lower surface side of the base panel 5. 
[0192] As an address to detect the position of the cov- 
er 2, as shown in Fig. 32, for example, 1 1 addresses are 

so set. Fig. 33 shows the detection states of the respective 
sensors 14, 15, 16 and 17. For example, at an address 
"CLOSE OVER", the first sensor is set at an ON state, 
and the second sensor 15, the third sensor 16 and the 
fourth sensoM 7 are set at an OFF state, and an address 

55 signalissetat"1000".Thus, in the cover 2, the reflecting 
section 4b is located above the first sensor 14, and the 
second no n- reflecting section 4c is located above the 
second sensor 15, the third sensor 16 and the fourth 
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sensor 1 7. . 

[0193] In Fig. 32, addresses "OPEN NG", "OPEN 
PWM NG", and "DC NG" are addresses when at the pre- 
determined respective positions, the first sensor 14 is 
set at the ON state. However, for example, the ON state 5 
of the first sensor 14 can be generated when detection 
light is reflected by a hand, a finger and the like. 
[01 94] The flow of the operation will be described be- 
low in accordance with a flowchart view of Fig. 34. 

(51) When the cover 2 is removed from the base 
panel 5, the operation is started. The removal of the 
cover 2 leads to the detection of an address "EMP- 
TY (0000)", which stops the mechanic operation. 
The stop of the mechanic operation implies, for ex- 
ample, the stop when the driving motor 24, the mov- 
ing motor 29, the operating motor, the spindle motor 
50 and the lifting motor 77 are rotated. When the 
mechanic operation is stopped, the flow proceeds 
to (S2). 

(52) The process (pre-process) before the cover 2 
is attached to the base panel 5 is executed. The 
process before the attachment is the process for re- 
turning each section back to the above-mentioned 
initial state. For example, when the disc-shaped re- 
cording medium 100 was lifted up by the rotation 
bodies 34, 34, 34, the operating motor is started to 
lower the rotation bodies 34, 34, 34 and place the 
disc-shaped recording medium 100 on the disc 
placing surface 11. When the disc-shaped record- 
ing medium 100 was chucked, the lifting motor 77 
is started to release the chucking of the disc-shaped 
recording medium 100. When the base unit 20 was 
moved forward, the driving motor 24 is started to 
store the base unit 20 in the unit storage section 
19a. When the pre-process is ended, the flow pro- 
ceeds to (S3). 

(53) Whether or not the cover 2 is attached to the 
base panel 5 is detected. The detection of the at- 
tached state to the base panel 5 of the cover 2 is 
done by the first sensor 14, the second sensor 15, 
the third sensor 1 6 or the fourth sensor 1 7. If at least 
one sensor is set at the ON state, the fact that the 
cover 2 is attached to the base panel 5 is detected. 
If the fact that the cover 2 "is attached to the base 
panel 5 is detected, the flow proceeds to (S4). If the 
fact that the cover 2 is attached to the base panel 
5 is not detected, the (S3) is executed continuously. 

(54) Whether or not an external trigger is turned ON 
is detected. The external trigger is, for example, a 
timer, the open button, the close button, the play 
b utton and the like. I n the case of the timer, the timer 
counts the time from the attachment of the cover 2, 
and the ON is detected from the elapse of a prede- 
termined time. In the case of the open button, the 



close button and the play button, the ON is detected 
from the operations of those respective buttons. Al- 
so, as the external trigger, a human body sensing 
sensor may be used. If the human body sensing 
sensor is provided in the recording medium driving 
apparatus 1 and the user attaching the cover 2 goes 
away from the recording medium driving apparatus 
1 by a certain distance, the ON is detected. If the 
fact that the external trigger is turned ON is detect- 
ed, the flow proceeds to (*S5). If the fact that the ex- 
ternal trigger is turned ON is not detected, the (S4) 
is executed in succession. 

(55) The initial process is performed. The initial 
process is the process similar to the pre-process at 
the (S2). Each process at the (S2) can be carried 
out as the initial process at this (S5). For example, 
by omitting the pre-process at the (S2), the process 
similar to the pre-process may be carried out as the 
initial process at the (S5). In the case of the pre- 
process, since the cover 2 is removed, there may 
be a fear that the user touches the respective sec- 
tions and the respective mechanisms during the 
pre-process, which may hinders the process. How- 
ever, in the case of the initial process, the cover 2 
is attached.' Accordingly, the possibility of user's 
touching on respective mechanisms becomes 
small, and thus the possibility of hindeno? 

ess becomes small as well. Hence, t v, ~ - m 
the pre-process at the (S2) and the co t > * «% 
initial process at the (S5) can be selec iec. 
When the initial process is ended, the flow proceeds 
to (S6). 

(56) The cover 2 is moved. The cover 2, even if any 
.address is detected, for example, is moved to the 

close position. The movement of the cover2 is done 
by rotating the moving motor 29 in one direction, if 
the address other than "CLOSE OVER" and 
"CLOSE" is detected, and it is done at a decelerated 
speed when "CLOSE PWM" is halfway detected. If 
the address of "CLOSE OVER" is detected, it is 
done by rotating the moving motor 29 in the other 
direction. If the cover 2 passes the close position, 
the moving motor 29 is inverted. Until it can stop at 
"CLOSE", while the deceleration value is modified, 
the cover 2 is moved. 

[0195] In the above-mentioned description, the exam- 
ple is explained in which when the cover 2 is attached 
to the base panel 5, irrespectively of its attachment po- 
sition , the cover 2 is always moved to the close position . 
However, the position to which the cover 2 is moved is 
not limited to the close position. For example, it may be 
the open position, or the close position or the other po- 
sitions other than the open position. 
[0196] As mentioned above, in the recording medium 
driving apparatus 1 , when the cover 2 is attached to the 
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base panel 5, irrespectively of its attachment position, 
the cover 2 is moved to the predetermined position. 
Thus, the user need not take care of the attachment po- 
sition of the cover 2. The usability of the recording me- 
dium driving apparatus 1 can be improved. 
[0197] Also, when the cover 2 is designed lo be 
moved to the close position or open position irrespec- 
tively of the attachment position of the cover 2 to the 
base panel 5, in the case of the movement to the close 
position, the cover 2 closes the respective sections, 
which prevents the respective sections and prevents 
dust from depositing on the respective sections. In the 
case of the movement to the open position, the disc- 
shaped recording medium 100 can be immediately 
placed on the disc placing surface 11 . Thus, the further 
improvement of the usability of the recording medium 
driving apparatus 1 can be attained. 
[0198] Moreover, in the recording medium driving ap- 
paratus 1 , the first n on- reflecting section 4a, the reflect- 
ing section 4b and the second no n- reflecting section 4c 
are placed on the detected section 4 of the cover 2, and 
the attachment position to the base panel 5 of the cover 
2 is detected by the first sensor 14, second sensor 15, 
third sensor 1 6 and fourth sensor 1 7 that are the reflec- 
tion type of the light sensor. Thus, the attachment posi- 
tion of the cover 2 can be surely detected by the simple 
configuration. 

[0199] A first variation example of the disc table will 
be described below (Refer to Fig. 35). A disc table 81 A 
according to the first variation example which will be de- 
scribed below is different only in that the orientation of 
the separation-stop shaft is different, as compared with 
the above-mentioned disc table 81 . Thus, as compared 
with the disc table 81 , only the different portions are de- 
scribed in detail. The same symbols as the symbols giv- 
en to the similar portions in the disc table 81 are given 
to the other portions, and their explanations are omitted. 
[0200] The disc table 81 A includes a table section 
82A, a centering protrusion 83A and the forcing spring 
84. 

[0201 ] The table section 82A has a base section 85A. 
On the base section 85A, shaft fixing holes 85e, 85e are 
formed at the positions on the sides opposite to each 
other by 180°, respectively, with having the fixing hole 
85b in between. 

[0202] On the centering protrusion 83A, the shaft sup- 
port holes 83h, 83h are formed at the positions on the 
sides opposite to each other by 180°, respectively, with 
having the supported hole 83a in between. The position 
recessed portion 83d formed on the centering protrusion 
83A has the function as the regulation recessed portion. 
[0203] The separation-stop shafts 87, 87 are inserted 
into the shaft support holes 83h, 83h of the centering 
protrusion 83A, respectively, and the portions on the 
bottom end sides of the separation -stop shafts 87, 87 
are inserted into and fixed to the shaft fixing holes 85e, 
85e of the disc table 82A. The separation -stop shafts 
87, 87 can be slid for the shaft support holes 83h, 83h. 



[0204] The separation-stop sections 87a, 87a are 
placed on the top ends of the separation-stop shafts 87, 
87, respectively, and the separation-stop sections 87a, 
87a are located at the position recessed portion 83d of 

5 the centering protrusion 83A. Since the separation -stop 
sections 87a, 87a are brought into contact with the bot- 
tom surface of the position recessed portion 83d, it is 
possible to prevent the drop from the centering shaft 81a 
of the centering protrusion 83A pushed upward by the 

10 forcing spring 84. 

[0205] A second variation example of the disc table 
will be described below (Refer to Fig. 36). Furthermore, 
a disc table 81 B according to the second variation ex- 
ample which will be described below is different only in 

15 that the position relation between the separation-stop 
shaft and the forcing spring, as compared with the 
above-mentioned disc table 81 . Thus, as compared with 
the disc table 81, only the different portions are de- 
scribed in detail. The same symbols as the symbols giv- 

20 en to the similar portions in the disc table 81 are given 
to the other portions, and their explanations are omitted. 
[0206] The disc table 81 B includes the table section 
82, a centering protrusion 83B and theforcing spring 84. 
[0207] In the disc table 81 B, a spring support re- 

25 cessed portion 83i is formed on the inner circumferential 
side of the centering protrusion 83B, and shaft fixing 
holes 83i, 83i are formed on the outer side of the spring 
support recessed portion 83i, respectively. Thus, the 
forcing spring 84 is arranged on the inner side of the 

30 separation-stop shafts 87, 87. 

[0208] Furthermore, even in the disc table 81 B, simi- 
larly to the disc table 81 A, the directions of the separa- 
tion-stop shafts 87, 87 can be arranged such that the up 
and down directions are opposite. 

35 [0209] Even in the disc table 81 A according to the 
first variation example and the disc table 81 B according 
to the second variation example as mentioned above, 
similarly to the disc table 81 , the portion to place the 
separation -stop section on the central shaft 81a is not 

40 required, and, the sufficient contact length of the table 
sections 82A, 82 and centering protrusions 83A, 83B to 
the central shaft 81 a can be maintained, and the stable 
rotation operation may be secured at the time of rotation 
of the disc-shaped recording medium 100, and the re- 

45 cording medium driving apparatus 1 can be made thin- 
ner. 

[0210] Also, similarly to the disc table 81 , the position 
recessed portion 83d into which the positioning protru- 
sion 73d of the chucking pulley 71 is inserted is formed 

so on the disc tables 81 A, 81 B. Thus, the central shaft 81 a 
to position the chucking pulley 71 and the disc tables 81 
A, B1B need not be upwardly protruded from the disc 
tables 81 A, 81 B. Correspondingly thereto, the recording 
medium driving apparatus 1 can be made thinner. 

55 [0211] Moreover, even in the disc tables 81 A { 81 B, 
similarly to the disc table 81 , the two separation-stop 
shafts 87, 87 are placed on the sides opposite to each 
other by 180° with having the central shaft 81a in be- 
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tween. Thus, the excellent balance may be secured at 
the time of the rotation operation. 
[0212] In addition, even in the disc tables 81 A, 81 B, 
similarly to the disc table 81 , the distances between the 
two separation-stop shafts 87, 87 and the central shaft 
81a are made equal. Thus, the further excellent balance 
may be secured at the time of the rotation operation. 
[021 3] Furthermore, even in the disc tables 81 A, 81 B, 
similarly to the case of the disc table B1 , three or more 
separation-stop shafts 87 can be placed. 
[0214] Any of the shapes and structures of the respec- 
tive sections described in the above-mentioned embod- 
iments merely describes only one example of the con- 
crete implementations in embodying the present inven- 
tion. It should not be understood that they result in the 
limited interpretation of the technical range of the 
present invention. 

[021 5] Although the present invention has been 
shown and described with respect to a best mode em- 
bodiment thereof, it should be understood by those 
skilled in the art that the foregoing and various other 
changes, omissions, and additions in the form and detail 
thereof may be made therein without departing from the 
spirit and scope of the present invention. 
[021 6] Various respective aspects and features of the 
invention are defined in the appended claims. Features 
from the dependent claims may be combined with fea- 
tures of the independent claims as appropriate and not 
merely as explicitly set out in the claims. 



Claims 

1. A disc chucking mechanism comprising: 

a central shaft that served as a motor shaft of 
a spindle motor; 

a table section, which is fixed to the central 
shaft and on which the inner circumferential 
section of a disc-shaped recording medium is 
placed; 

a chucking pulley for sandwiching the internal 
circumference portion of the disc-shaped re- 
cording medium together with the table section; 
a centering protrusion, which is movably sup- 
ported by the central shaft in the shaft direction 
and inserted into a central hole of the disc- 
shaped recording medium, for centering the 
disc-shaped recording medium; 
a forcing means for forcing the centering pro- 
trusion to a direction away from the table sec- 
tion in the shaft direction of the central shaft; 
and 

a separation -stop shaft having a separation- 
stop section, which is positioned in such a way 
that the separation-stop section is parallel or 
substantially parallel to the central shaft, for 
preventing the centering protrusion from being 
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separated from the central shaft. 

The disc chucking mechanism according to claim 
1 , further comprising: 

a positioning protrusion protruding to a side of 
the disc table, the positioning protrusion being 
formed on the chucking pulley; and 
a position recessed portion into which the po- 
sitioning protrusion is inserted, the position re- 
cessed portion being formed on the centering 
protrusion of the disc table. 

The disc chucking mechanism according to claim 1 , 
wherein a plurality of the separation-stop 

shafts are provided; and 

the plurality of the separation -stop shafts are 

arranged at an equal interval in a direction around 

the central shaft. 

The disc chucking mechanism according to claim 3, 
wherein distances from the central shafttoth^ 
separation-stop shafts are made equal. 



25 5. A disc drive apparatus comprising: 



a spindle motor; 

a central shaft that served as a motor shaft of 
the spindle motor; 

a table section, which is fixed to the central 
shaft and on which the inner circumferential 
section of a disc-shaped recording medium is 
placed; 

a chucking pulley for sandwiching the internal 
circumference portion of the disc-shaped re- 
cording medium together with the table section; 
a centering protrusion, which is movably sup- 
ported by the central shaft in the shaft direction, 
and inserted into a central hole of the disc- 
shaped recording medium, for centering the 
disc-shaped recording medium; 
a forcing means for forcing the centering pro- 
trusion to a direction away from the table sec- 
tion in the shaft direction of the central shaft; 
a separation-stop shaft having a separation- 
stop section, which is positioned in such a way 
that the separation-stop section is parallel or 
substantially parallel to the central shaft, for 
preventing the centering protrusion from being 
separated from the central shaft; and 
a reproduction means for reproducing data 
from the disc-shaped recording medium placed 
on the table section. 
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The disc drive apparatus according to claim 5, fur- 
ther comprising: 

a positioning protrusion protruding to a side of 
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the disc table, the positioning protrusion being 
formed on the chucking pulley; and 
a position recessed portion into which the po- 
sitioning protrusion is inserted, the position re- 
cessed portion being formed on the centering 5 
protrusion of the disc table. 

7. The disc drive apparatus according to claim 5, 

wherein a plurality of the separation-stop 
shafts are provided; and 10 

the plurality of the separation -stop shafts are 
arranged at an equal interval in a direction around 
the central shaft. 

8. The disc drive apparatus according to claim 7, 15 

wherein distances from the central shaftto the 
separation -stop shafts are made equal. 

9. A disc chucking mechanism for chucking a disc- 
shaped recording medium by sandwiching an inter- 20 
nal circumference section of the disc-shaped re- 
cording medium with a chucking pulley and a disc 
table rotating in conjunction with a rotation of a spin- 
dle motor, the disc chucking mechanism compris- 
ing: 25 

a guiding member formed with at least two 
guide holes, the guide holes extending in a 
shaft direction of the disc table and being sep- 
arated in a radial direction of the disc table; 30 
a cam slider adapted to be slidable in the radial 
direction of the disc table and formed with cam 
holes, the number of which being the same as 
that of the guide holes, the cam. holes being 
separated from each other in the radial direc- 35 
tion of the disc table; and 
a support arm including a supported shaft, ro- 
tatably supporting the chucking pulley and be- 
ing adapted to be movable in a direction sepa- 
rating the chucking pulley to the disc table, the 40 
supported shaft being slidably engaged with 
the cam hole. of the cam slider and the guide 
hole of the guide member; 
wherein the cam hole of the cam slider is 
formed with a horizontal section extending the 45 
radial direction of the disc table and a inclina- 
tion section for rnoving the support arm in the 
direction separating the chucking pulley to the 
disc table by guiding the supported shaft if the 
cam slider is moved in the radial direction of the so 
disc table, the inclination section being contin- 
ued from an edge section of the horizontal sec- 
tion, the edge section being at a side opposite 
to a side of the disc table; and 
at least the horizontal section of the cam hole ss 
that is formed at a most distant position from 
the disc table is formed at a side closer to the 
spindle motor in the shaft direction of the disc 



table in comparison with the horizontal section 
of another cam hole that is formed at a nearest 
position to the disc table. 

10. The disc chucking mechanism according to claim 
9, wherein: 

the cam hole of the cam slider is formed with 
an acting section, the acting section being con- 
tinued from an edge section of the inclination 
section, the edge section being opposite to the 
side of the disc table; 

at least the acting section of the cam hole at a 
most distant position from the disc table is 
formed so as to be extending in the radial di- 
rection of the disc table; and 
at least the acting section of the cam hole at a 
nearest position to the disc table is formed so 
as to incline to a same side of the inclination 
section, and the acting section of another cam 
hole at a most distant position from the disc ta- 
ble is formed with an inclination angle that is 
less than that of the inclination section. 

11. A disc chucking mechanism for chucking a disc- 
shaped recording medium by sandwiching an inter- 
nal circumference section of the disc-shaped re- 
cording medium with a chucking pulley and a disc 
table rotating in conjunction with a rotation of a spin- 
dle motor, the disc chucking mechanism compris- 
ing: 

a guiding member formed with at least two 
guide holes, the guide holes extending in a 
shaft direction of the disc table and being sep- 
arated in a radial direction of the disc table; 
a cam slider adapted to be slidable in the radial 
direction of the disc table and formed with cam 
holes, the number of which being the same as 
that of the guide holes, the cam holes being 
separated from each other in the radial direc- 
tion of the disc table; and 
a support arm including a supported shaft, ro- 
tatably supporting the chucking pulley and be- 
ing adapted to be movable in a direction sepa- 
rating the chucking pulley to the disc table, the 
supported shaft being slidably engaged with, 
the cam hole of the cam slider and the guide 
hole of the guide member; 
wherein the cam hole of the cam slider is 
formed with an inclination section for moving 
the support arm in the direction separating the 
chucking pulley to the disc table by guiding the 
supported shaft if the cam slider is moved in the 
radial direction of the disc table and an acting 
section that is continued from an edge section 
of the inclination section, the edge section be- 
ing at a side opposite to a side of the disc table; 
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at least the acting section of the cam hole at a 
most distant position from the disc table is 
formed so as to be extending in the radial di- 
rection of the disc table; and 
at. least the acting section of the cam hole at a s 
nearest position to the disc table is formed so 
as to incline to a same side of the inclination 
section, and the acting section of another cam 
hole at a most distant position from the disc ta- 
ble is formed with an inclination angle that is 
less than that of the inclination section. 

12. The disc chucking mechanism according to claim 
11 , wherein: 

the cam hole of the cam slider is formed with a 
horizontal section extending the radial direction 
of the disc table, the horizontal section being 
continued from an edge section of the inclina- 
tion section, the edge section being at a side of 
the disc table; and 

at least the horizontal section of the cam hole 
that is formed at a most distant position from 
the disc table is formed at a side closer to the 
spindle motor in the shaft direction of the disc 
table in comparison with the horizontal section 
of another cam hole that is formed at a nearest 
position to the disc table. 

13. A disc drive apparatus including a disc chucking 
mechanism for chucking a disc-shaped recording 
medium by sandwiching an internal circumference 
section of the disc-shaped recording medium with 
a chucking pulley and a disc table rotating in con- 
junction with a rotation of a spindle motor, the disc 
chucking mechanism comprising: 

a guiding member formed with at least two 
guide holes, the guide holes extending in a 
shaft direction of the disc table and being sep- 
arated in a radial direction of the disc table; 
a cam slider adapted to be slidable in the radial 
direction of the disc table and formed with cam 
holes, the number of which being the same as 
that of the guide holes, the cam holes being 
separated from each other in the radial direc- 
tion of the disc table; and 
a support arm including a supported shaft, ro- 
tatably supporting the chucking pulley and be- 
ing adapted to be movable in a direction sepa- 
rating the chucking pulley to the disc table, the 
supported shaft being slidably engaged with 
the cam hole of the cam slider and the guide 
hole of the guide member; 
wherein the cam hole of the cam slider is 
formed with a horizontal section extending the 
radial direction of the disc table and a inclina- 
tion section for moving the support arm in the 
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direction separating the chucking pulley to the 
disc table by guiding the supported shaft if the 
cam slider is moved in the radial direction of the 
disc table, the inclination section being contin- 
ued from an edge section of the horizontal sec- 
tion, the edge section being at a side opposite 
to a side of the disc table; and 
at least the horizontal section of the. cam hole 
that is formed at a most distant position from 
the disc table is formed at a side closer to the 
spindle motor in the shaft direction of the disc 
table in comparison with the horizontal section 
of another cam hole that is formed at a nearest 
position to the disc tabje. 

14. The disc drive apparatus according to claim 13, 
wherein: 

the cam hole of the cam slider is formed with 
an acting section, the acting section being con- 
tinued from an edge section of the inclination 
section, the edge section being opposite to the 
side of the disc table; 

at least the acting section of the cam hole at a 
most distant position from the disc table is 
formed so as to be extending in the radial di- 
rection of the disc table; and 
at least the acting section of the cam hole at a 
nearest position to the disc table is formed so 
as to incline to a same side of the inclination 
section, and the acting section of another cam 
hole at a most distant position from the disc ta- 
ble is formed with an inclination angle that is 
less than that of the inclination section. 

15. A disc drive apparatus including a disc chucking 
mechanism for chucking a disc-shaped recording 
medium by sandwiching an internal circumference 
section of the disc-shaped recording medium with 
a chucking pulley and a disc table rotating in con- 
junction with a rotation of a spindle motor, the disc 
chucking mechanism comprising: 

a guiding member formed with at least two 
guide holes,' the guide holes extending in a 
shaft direction of the disc table and being sep- 
arated in a radial direction of the disc table; 
a cam slider adapted to be slidable in the radial 
direction of the disc table and formed with cam 
holes, the number of which being the same as 
that of the guide holes, the cam holes being 
separated from each other in the radial direc- 
tion of the disc table; and 
a support arm including a supported shaft, ro- 
tatably supporting the chucking pulley and be- 
ing adapted to be movable in a direction sepa- 
rating the chucking pulley to the disc table, the 
supported shaft being slidably engaged with 
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the cam hole of the cam slider and the guide 
hole of the guide member: 
wherein the cam hole of the cam slider is 
formed with an inclination section for moving 
the support arm in the direction separating the 5 
chucking pulley to the disc table by guiding the 
supported shaft if the cam slider is moved in the 
radial direction of the disc table and an acting 
section that is continued from an edge section 
of the inclination section, the edge section be- 10 
ing at a side opposite to a side of the disc table; 
at least the acting section of the cam hole at a 
most distant position from the disc table is 
formed so as to be extending in the radial di- 
rection of the disc table; and 15 
at least the acting section of the cam hole at a 
nearest position to the disc table is formed so 
as to incline to a same side of the. inclination 
section, and the acting section of another cam 
hole at a most distant position from the disc ta- 20 
ble is formed with an inclination angle that is 
less than that of the inclination section. 

16. The disc chucking mechanism according to claim 

15, wherein: 25 

. the cam hole of the cam slider is formed with a 
horizontal section extending the radial direction 
of the disc table, the horizontal section being 
continued from an edge section of the inclina- 30 
tion section, the edge section being at a side of 
the disc table; and 

at least the horizontal section of the cam hole 
that is formed at a most distant position from 
the disc table is formed at a side closer to the 35 
spindle motor in the shaft direction of the disc 
table in comparison with the horizontal section 
of another cam hole that is formed at a nearest 
position to the disc table. 
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(57) A disc chucking mechanism is provided. The 
disc chucking mechanism includes: a central shaft that 
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which is fixed to the central shaft and on which the inner 
circumferential section of a disc-shaped recording medi- 
um is placed; a chucking pulley for sandwiching the in- 
ternal circumference portion of the disc-shaped record- 
ing medium together with the table section; a centering 
protrusion, which is movably supported by the central 
shaft in the shaft direction and inserted into a central hole 
of the disc-shaped recording medium, for centering the 
disc-shaped recording medium; a forcing means forforc- 
ing the centering protrusion to a direction away from the 
table section in the shaft direction of the central shaft; 
and a separation -stop shaft having a separation-stop 
section, which is positioned such that the separation-stop 
section is substantially parallel to the central shaft. 
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